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the  largest  line,  widest  distribution,  finest  service  in 

PIPi  HANGERS  AND  SUPPQRTS,  ANYWHERE! 


Grinnell  is  America’s  No,  1  supplier  of  pipe  hangers  and 
supports.  There  is  no  other  company,  anywhere,  which 
provides  as  thorough  and  complete  distribution  service; 
makes  as  complete  a  line;  or  can  cooperate  as  fully  w  ith 
you  on  all  your  piping  assignments.. 

Through  Grinnell’s  coast-to-coast  system  of  strategically 
located  warehouses  and  jobbers,  for  example,  you  can 
purchase  Grinnell  Hangers  out  of  stock,  anywhere. 
Moreover,  Grinnell,  alone,  of  all  manufacturers,  main¬ 
tains  a  staff  of  trained  personnel  that  is  ready  to  work 
with  you  "on  the  job”,  anywhere,  in  solving  any  problem 


connected  with  erection  of  pipe  hangers  and  supports. 
Profit  by  Grinnell’s  nationwide  service,  large-capacity 
manufacturing  facilities,  and  practical  knowledge 
gained  during  more  than  100  years  of  service  in  the 
piping  field.  Next  time,  specify  Grinnell  Pipe  Hangers. 

GRINNELL 

AMERICA'S  SUPPLIER  OF 

PIPE  HANGERS  AND  SUTPORTS 


Grinnell  Company,  Inc.,  Providence,  Rhode  Island 


Coost-to-Coost  Network  of  Branch  Warehouses  and  Distributors 


pipe  and  tube  fittings  *  welding  fittings  *  engineered  pipe  hangers  and  supports  *  Thermolier  unit  heaters  *  valves 
Grinnell-Sounders  diaphragm  valves  *  pipe  *  prefabricated  piping  *  plumbing  and  heating  specialties  *  water  works  supplies 
industrial  supplies  *  Grinnell  outomatic  sprinkler  fire  protection  systems  ■  Amco  air  conditioning  systems 


"0©  FANS 


A  DIVISION  or 

Americar)  Machine  and  >Metals,  Inc. 

EAST  MOLINE.  ILLINOIS 


CENTRIFUGAL  ROOF  VENTILATOR 
WHISPER  QUIET,  LOW  SILHOUETTE 


For  whisper-quiet  operation.  Running  at  low  tip  speeds,  moves  large 
volumes  of  air  efficiently  against  static  pressure.  Low  in  silhouette, 
distinctively  profiled,  blends  well  with  modern  architecture.  Send 
for  new  16-page  catalog  which  also  contains  a  section,  "How  to 
Select  a  Roof  Ventilator." 

i 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  JANUARY,  1956 


NABISCO 


Air  view  of  Nobis- 
'  co's  new  Chicago  bok- 
ery  indicotes  its  unusual 
architectural  canceplion  os 
well  os  its  huge  size. 


B&W  Integral-Furnace  Bailers,  Type  FM,  in  service  at  Nabisco. 
Delivered  completely  shop-assembled,  FMs  are  ready  ta  skid  or 
lift  into  position,  connect  to  services,  and  place  in  operation. 


II— 1 1  \m'A 
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World’s  Largest  Bakery 

served  by  3  B&W  Integral-Furnace  Boilers^  Type  FM 

Typical  of  the  increasing  demand  for  the  B&W  Type  FM  Boiler  was  the  choice  of  a  multiple-unit  installation 
for  the  largest,  most  modern  bakery  in  the  world,  capable  of  producing  167  n-illion  pounds  of  baked  goods 
annually.  Occupying  12  acres  of  a  45-acre  site,  National  Biscuit  Company’s  new  Chicago  bakery  is  an  out¬ 
standing  example  of  scientific  application  of  straight-line  mass  production  methods  combined  with  the 
highest  standards  of  cleanliness  and  sanitation,  and  striking  architectural  beauty. 

Since  January  1952,  the  three  FM  units  have  been  generating  steam  for  heat,  hot  w'ater,  and  various  proc¬ 
essing  operations,  such  as  melting  shortening  for  easier  unloading  from  tank  cars  and  to  facilitate  its  distri¬ 
bution  within  the  plant. 


Designed  to  produce  25,000  lb 

/  COST-SAVING  FEATURES 
of  Ihe 

I  B&W  Type  FM  Boiler 

•  Saves  Erection  Time  and  Cost 

•  Meets  Wide  Range  of  Service 

•  Handles  Quick  Load  Changes 

•  Fast  Steaming 

•  Low  Maintenance 

•  Easy  Accessibility 

•  Suitable  for  Outdoor  Service 

•  Burns  Oil  and/or  Gas 

•  Saves  Fuel 

•  Saves  Space 

•  Safe,  Automatic  Operation 


of  Steam  per  hr  each  at  110  psi  pressure,  the  B&W  Units  are  oil-fired — make 
a  positive  contribution  to  the  elimination  of  smoke  and  fly  ash  required  by 
Nabisco.  Choice  of  the  three  FM  boilers  rather  than  a  single,  larger  unit 
resulted  after  careful  consideration  of  all  factors  and  a  realization  that  the 
FM  unit  offers  the  benefits  of  "package”  steam  combined  with  many  cost¬ 
saving  big-boiler  advantages. 

Satisfaction  with  the  performance  of  the  B6;\V  Type  FM  Boiler  is  proved 
by  the  number  of  units  in  service  and  on  order  for  industries,  utilities,  and 
other  users  in  practically  every  category.  In  terms  of  total  steam  capacity  they 
add  up  to  well  over  1(),()0(),0()0  lb  per  hr,  and  better  than  half  of  this  capacity 
is  in  multiple-unit  installations.  The  compact,  shop-assembled  FM  is  available 
in  standard  sizes  for  loads  ranging  from  2900  to  40,000  lb  per  hr  at  steam 
pressures  to  235  psi— is  also  available  for  higher  pressures,  and  with  moderate 
superheat. 


G-642  A 


Bolledo  G-76A  describes  in  detail  the  many  cost-saving  features  of  this 
self-contained,  popular  small  boiler.  Write  for  your  copy.  The  Babcock 
*  Wilcox  Company,  Boiler  Division,  161  East  42nd  St.,New  York  17,N.Y. 


BABCOCK 
*  MF/ACOJC 
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The  Cover:  Huge  and  variable  air  conditioning  load  at 
the  new  plant  of  The  Houston  Post  is  handled  by  Trane 
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Minneapolis  Honeywell  with  a  graphical  control  panel 
showing  all  flow  directions  and  conditions.  See  page  65. 
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without  objectionable  noise! 
without  eroding  the  duct  liner! 


without  much  more  air  resistance  than 
you  get  from  bare  meta!  ducts! 


For  performance,  there  is  nothing  on  the 
market  today  like  Ultralite  :^300  —  the 
only  spray-coated  duct  liner  of  long  tex¬ 
tile  type  glass  fibers. 

Ultralite  #300  possesses  the  density  that 
it  takes  to  silence  high  frequency  fan 
noise.  Its  long  staple  strength  and  spray¬ 
coating  prevents  delamination  even  in 
high  velocity  systems.  And  its  .021  fric¬ 
tion  coefficient  compares  very  favorably 
with  .019  coefficient  of  unlined  bare 


metal  ducts. 

Ultralite  #300's  performance  in  all  air 
conditioning  systems  —  low,  medium  or 
high  velocity  —  can  well  mean  the  dif¬ 
ference  between  a  successful  and  an  un¬ 
satisfactory  job  .  .  ,  may  even  mean  a 
difference  in  the  size  of  duct  required  to 
handle  the  flow  of  air!  Get  the  facts  to¬ 
day  from  your  nearby  Ultralite  distribu¬ 
tor  whose  phone  number  is  listed  in  the 
adjacent  column. 


Write  Today  for  New  8>Page  Technical  Brochure 
Ultralite  Thermal  and  Acoustical  Duct  Insulations' 


See  our  catalogs  in 
Sweet’s  Architectural  A 
Plant  Engineering  Files 


222  W.  loth  ST..  KANSAS  CITY.  MO, 


Molded  glass  fiber  pipe  insulation 


Thermal  and  acoustical  insulations 
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HIGH  SPOTS 


•  The  air  conditioning  industry  in  1956  will  break  all  previous  records  for 
the  seventh  consecutive  year  with  total  sales  at  retail  of  about  $3.2  billion,  Cloud 
Wampler  predicted  at  a  year-end  preview  of  Carrier’s  new  line  of  forced  warm  air 
heating  units  and  room  air  conditioners. 

•  A  revised  proposal  of  the  Consumers  Public  Power  District  of  Nebraska  to  build  a 
nuclear  power  plant  under  the  Demonstration  Reactor  Program  has  been  ap¬ 
proved  by  AEC.  Plant  will  be  a  sodium  cooled,  graphite  moderated,  75,000  kw 
generator.  Detroit  Edison  and  the  Nuclear  Power  Group  including  Commonwealth 
Edison  have  also  submitted  approved  plans  for  demonstration  reactors. 

•  Air  velocities  of  3800  miles  per  hour  will  be  developed  in  the  world’s  largest 
wind  tunnel  built  for  the  Air  Research  and  Development  Command  at  the  Arnold 
center  in  Tullahoma,  Tenn.  The  world’s  two  most  powerful  motors,  built  by  Westing- 
house,  will  develop  83,000  hp  each  to  drive  giant  air  compressors.  Two  25,000  hp 
starting  motors  are  required  to  help  bring  the  bigger  motors  up  to  speed. 

•  For  the  first  time  in  many  years,  annual  sales  of  anthracite  by  producers 
showed  an  increase  for  the  full  year  ending  October  31.  One  factor  was  a  35% 
increase  in  sales  to  the  coke  manufacturing  industry. 

•  Kaiser  Aluminum  has  launched  a  $280  million  expansion  program  to  increase 
capacity  to  654,000  tons  a  year.  Plans  include  two  new  aluminum  plants  and  a 
new  chemical  plant. 

•  To  check  water  evaporation  from  reservoirs,  Texas  officials  have  formed 
a  cooperative  project  to  seek  sponsorship  for  a  research  project  at  Southwestern  Re¬ 
search  Institute  on  a  thin  (0.0000001  inch)  chemical  coating  for  reservoirs.  The 
method  has  been  used  in  Australia  with  encouraging  results.  Texas  is  losing  almost 
as  much  water  by  evaporation  as  it  uses  each  year. 

•  Heating  equipment  manufacturers  polled  by  Minneapolis-Honeywell  are  not 
expecting  conventional  fuels  for  homes  to  feel  competition  from  atomic  or  solar 
heat  before  1965. 

•  Backlogs  of  industrial  construction  are  approaching  the  highest  levels  since 
the  early  part  of  the  Korean  war,  T.  C.  Williams,  president  of  the  National  Con¬ 
structors  Association  said  in  a  year-end  statement.  Projects  now  under  contract  assure 
a  high  volume  for  all  of  1956. 

•  Manufacturers’  shipments  of  room  air  conditioners  increased  by  5%  in  1955 
to  1,290,000  units,  while  retailers’  inventories  decreased  50%  resulting  in  an  overall 
30%  increase  in  retail  movement,  according  to  ARE 

•  Heavy  construction  in  1955  was  30%  ahead  of  1954,  and  industrial  and 
commercial  building  contracts  both  set  records  in  December. 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  JANUARY,  1956 


5 


WASHINGTON  OVERTONES 

by  LORING  OVERMAN 


Continued  good  business  for  1956 — possibly  a  little  better  than  1955 — is  the  over¬ 
tone  guiding  Washington  planners  and  obocrvers  as  the  new  year  dawns. 

The  rate  of  business  growth  is  not  expected  to  equal  that  of  ’55,  for  the  current 
year  starts  from  a  near-capacity  level.  Business  totals,  however,  are  expected  to  mak(* 
1956  “our  best  year  for  total  economic  activity.” 

As  Congress  prepared  to  convene  on  January  3  there  were  words  of  caution,  but 
none  of  pessimism.  Despite  political  differences  of  opinion  on  other  topics,  Washington 
seems  agreed  that  1956  carries  bailt>iii  stabilizers,  and  that  any  possible  loss  of 
business  altitude  would  be  shortlived. 

It  would  seem  safe  for  members  of  the  air-conditioning,  heating  and  ventilating 
industries  to  make  plans  on  that  premise. 

The  election  year  legislative  program  will  be  particularly  sensitive  to  the  vote-getting 
possibilities  of  each  action  proposed  in  House  and  Senate.  Such  being  the  case,  the 
No.  1  piece  of  business  on  ^e  desk  of  each  busin<issman  should  be  close  contact 
w'ith  Members  of  Congress. 

Through  trade  associations.  Chambers  of  Commerce  and  citizens’  groups,  business 
and  industry  is  fairly  well  agreed  on  its  legislative  goals.  Achieving  them  will  require 
a  combination  of  individual  and  organizational  effort  on  such  subjects  as  these: 

•  Tax  revision.  Some  reductions  seem  politically  expedient.  Lower  income  groups 
(because  they  are  so  numerous  and  swing  so  many  votes)  are  favored.  Nevertheless, 
official  tax  study  groups  concede  that  business  deserves  a  break  if  it  is  to  continue 
risking  capital  to  create  new  jobs  and  income.  Tax-writers  may  need  to  be  remindecl 
of  the  goose  and  golden  egg. 

•  Road  program.  Business  generally  seems  agreed  diat  the  highway  tie-up  is  an 
emergency  requiring  federal  attention.  A  90-10  percent  split  between  federal  and  state 
highway  financing,  instead  of  the  present  50-50,  is  proposed.  Continuation  of  state 
control  is  desired  by  business;  financing  methods  to  l)e  determined  later. 

•  School  construction  program,  of  direct  interest  to  air  conditioning,  heating  and 
ventilating  industries,  is  another  highly  controversial  subject.  Same  goes  for  proposed 
health  program,  including  larger  grants  for  hospital  construction. 

•  Housing  program.  Continued  assistance  to  home  builders,  slum  clearance  proj¬ 
ects.  Business  guidance  needed  on  such  questions  as  how  far  to  go  and  when  to  stop. 

•  Wage-Hour  law  extension.  Proposals  to  extend  coverage  would  affect  some  5.2 
million  persons  “engaged  in  activities  affecting  interstate  commerce.” 

The  foregoing,  among  others,  are  the  topics  on  which  Congress  will  act,  and  soon. 
How  it  acts  will  depend  upon  what  instructions  are  received  from  constituents.  In  this 
instance,  “silence  gives  consent”  to  the  position  of  the  opposition. 

In  its  mid-December  Second  Annual  Press  Symposium  on  the  B  asiness  Outlook 
for  1956,  the  U.  S.  Chamber  of  Commerce  asked  five  panels  of  experts  to  discuss 
prospects  for  the  year  ahead.  Subjects  covered  were  transportation,  construction,  dis¬ 
tribution,  manufacturing,  and  agriculture  and  food.  Of  direct  interest  to  air  condition¬ 
ing,  heating  and  ventilating  folks: 

•  Construction.  General  consensus — in  most  lines,  ’56  w’ill  exceed  ’55,  itself  a  record 
jear.  Total  for  ’56,  approximately  $44  billion  (3  to  5%  above  ’55). 

•  Public  construction,  up  10%  to  $13  billion — principally  for  educational  facili¬ 
ties,  highways,  sewers  and  water  systems. 

•  Private  construction,  up  3%  to  $31  billion. 

•  Residential  building,  possibly  down  by  100,000  starts  to  1.1  million.  Better  con¬ 
struction  likely — repair  and  modernization  up. 

•  Non-residential  building,  up  12  to  15%;  new  plant  construction  up  again 

by  17%  over  1955.  {Continued  on  page  8) 
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WHO  SAID  AIR  IS  FREE? 


Were  it  not  for  Radiation  and  Convection,  empty  air 
spaces  inside  walls,  roofs,  etc.  would  be  the  best  insulation. 
But  why  pay  costly  labor  and  storage  bills  for  handling 
^‘free”  air  entrapped  before  it  is  used  in  bulky  insulation? 
Bulky  materials  also  require  more  freight  cars,  trailers  and 
trucks.  The  “free”  aii  is  paid  for  over  and  over  again. 

Multiple  accordion  aluminum  envelops  large  volumes 
of  air  and  creates  layers  of  air  spaces  only  as  it  i*  opened 
when  finally  stapled  in  place.  This  air  is  really  free. 


With  respect  to  radiant  heat  flow,  the  aluminum  sheets 
have  91%  reflectivity,  and  3%  absorptivity  and  emissivity. 
Low  conduction  results  from  the  preponderant  air  spaces 
of  low  density.  The  layers  of  multiple  aluminum  and  fiber 
retard  inner  and  outer  convection.  The  tough  aluminum 
sheets  are  almost  impervious  to  vapor  flow.  Infiltration 
under  flat  stapled  flanges  is  slight.  Condensation  forma¬ 
tion  on  or  within  is  minimized  by  the  scientific  construc¬ 
tion  of  multiple  layers  of  joist-to-joist,  full-depth*  accor¬ 
dion  aluminum,  fiber,  and  air  spaces.  ‘Patent  applied  for. 


MILLION  SO.  FT.  IN  ROOM  12'  x  13'  x  13' 

Because  of  the  low  volume  of  unopened,  practically  air¬ 
less  multiple  aluminum,  an  ordinary  passenger  auto  will 
easily  hold  20,000  sq.  ft.  A  railroad  freight  car,  a  huge 
interstate  trailer,  or  a  number  of  trucks  would  be  needed 
to  transport  an  equivalent  amount  of  ordinary  insulation. 

The  American  Society  of  Heating  &  Air-Conditioning 
Engineers  has  published  a  booklet  which  describes  con¬ 
vection,  conduction,  and  radiation  heat  flow  through  ordi¬ 
nary  air  spaces,  and  what  happens  when  an  ordinary  build¬ 
ing  space  is  lined  or  subdivided  by  reflective  metals,  thus 
creating  reflective  air  spaces.  Ask  us  for  a  copy  —  it’s  free. 


r  — —  —  —  —  —  —  —  —  —  —  —  —  —  — —  T 

I  INFRA  INSULATION.  INC. 

1  525  Broadway,  New  York,  N.  Y.,  Dept.  V-1 

I  □  Please  send  ASHAE  booklet  “Insulating  Effect  of  Suc- 
*  cessive  Air  Spaces  Boniided  by  Bright  Metallic  Surfaces.” 

I  □  Please  send  samples. 

I  Name - 

I  Firm - 

,  Address -  , 


COST  OF  EDGE-TO-EDGE  INFRA 
Multiple  Aluminum  Insulation 
’installed  in  new  construction  between 
wood  joists,  material  and  labor 

Type  6-PS  about  10<  sq.  ft. 

Type  4-PS  about  sq.  ft. 
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WASHMGTON  OVERTONES  (Continued  from  page  6) 


O  Commercial  construction  up  14% ;  religious  and  educational  up  at  least  10%  ; 
farm  construction  down;  electric  light  and  gas  construction  down  moderately; 
telephone  construction  up  10%;  railroad  construction  u;;  16%%. 

•  Conclusion:  Because  of  the  very  size  of  the  construction  industry,  it  is  likely  that 
the  economy  as  a  whole  will  be  prosperous  if  building  prospers,  even  though  there 
be  contractions  in  a  few  spots. 

•  Money  and  Credit  in  ’56.  After  numerous  tightening  actions  in  1955  for  the 
purpose  of  curbing  inflationary  trends,  the  year  opens  with  considerable  “elbow  room” 
for  monetary  authorities  to  relax  credit  and  encourage  expansion  if  necessary. 

“Thus,”  concludes  the  U.  S.  Chamber  symposium,  “the  prospects  for  1956  look 
good.  Some  phases  of  the  economy  may  encounter  difficulties;  others  will  expand. 
But  it  will  be  a  highly  political  year.  Fortunately,  our  decentralized  economic  and 
political  system  is  fairly  durable.  It  has  a  lot  of  built-in  stability  because  of  its  checks 
and  balances,  inumerable  centers  of  decision-making  and  diffusion  of  poiver.  We 
predict  that  it  will  survive  the  coming  onslaught — perhaps  a  little  battered  and  weary, 
i'Ut  not  for  keeps.” 

•  Goverment  expenditures,  1956.  As  industry’s  biggest  “customer,”  the  Govern¬ 
ment  and  its  annual  budget  is  always  a  factor  in  business  forecasts.  The  U.  S.  Budget 
is  expected  to  be  in  balance  for  1956,  d»o  principally  to  the  fact  that  revenues,  reflect¬ 
ing  expanded  business,  are  higher  than  estimated.  Defense  expenditures  for  ’56  are 
expected  to  be  no  higher  than  in  ’55  (approximately  $35  billion — down  $10  billion 
from  the  1953  peak) .  A  moderate  decline  in  other  national  government  expenditures 
is  expected  for  1956,  and  even  if  new  and  costly  highway  and  school  programs  are 
authorized,  increases  would  not  affect  the  budget  until  very  late  in  the  year. 

Observers  expect,  therefore,  that  Government  expenditures  will  exert  a  relatively 
neutral  effect  on  the  business  economy  in  the  year  ahead. 

More  and  better  business  statistics  are  in  prospect  if  Congress  acts  favorably  on 
the  recommendation  of  a  Congressional  Joint  Economic  Subcommittee.  The  recom¬ 
mendation  followed  studies  made  by  committee  members,  and  by  five  consultant 
committees  established  bv  the  Federal  Reserve  Board. 

The  subcommittee  was  particularly  insistent  that  studies  of  construction  be  ex¬ 
panded.  “In  any  appraisal  of  the  economic  outlook,  it  is  essential  to  know  as  much 
as  possible  about  this  (building)  industry,”  said  the  committee  report.  The  committee 
also  suggested  more  statistics  on  busines  plant  and  equipment  expenditure  expecta¬ 
tions;  savings,  and  surveys  of  consumer  and  business  expectations.  Statistics  on  em¬ 
ployment,  and  shifts  in  patteriis  of  employment  were  abo  recommended. 

•  The  wedding  of  CIO  and  AF ofL  is  causing  business  and  government  to  take  an 
extremely  respectful  look  at  the  new  force.  A  Congressional  Joint  Exjonomic  Subcom¬ 
mittee  which  investigated  the  effect  of  automation  on  industry  and  labor  had  a  word 
of  caution  for  both  in  its  official  report. 

•  Management — “must  be  prepared  to  accept  the  human  costs  of  displacement  and 
retraining  as  charges  against  the  savings  from  the  introduction  of  automation.” 

•  Labor — “should  continue  to  recognize  that  an  improved  level  of  living  ^or  all 
cannot  be  achieved  by  a  blind  defense  of  the  status  quo.” 

•  All — “these  hearings  have  been  the  first  Congressional  recognition  of  this  important 
postwar  trend  called  automation,  which  has  had  and  promises  to  continue  to  have  great 
effect  upon  our  lives  and  the  operations  of  the  economy  in  the  future.” 

The  committee  voiced  its  views  in  a  series  of  11  official  recommendations,  the  final 
one  urging  continuing  study  of  a  problem  “by  no  means  negligible  or  settled.” 

Possibility  of  a  shortage  of  both  industrial  and  residential  fuel  oil  is  being  watched 
with  concern  by  Washington  and  industry.  Increasing  demand  for  both  products  is 
one  cause  of  the  dwindling  reserve.  The  other  is  the  switch  by  some  refiners  to  produc¬ 
tion  of  more  profitable  items — petroleum  coke  and  asphalt. 

Situation  is  developing  despite  increases  in  crude  oil  production.  During  the 
second  week  in  December,  for  example,  daily  production  averaged  6,922,500  barrels, 
up  86,500  over  the  previous  v.eek.  Daily  flow  for  the  corresponding  week  last  year  was 
6,341,200  barrels. 
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Pacific  Telephone  &  Telegraph  Company  used 

Wrought  Iron  Pipe  for  this  Radiant  Heating  System 


This  radiant  heating  system,  serving  22,500  square  feet 
of  floor  area  in  Pacific  Telephone  &  Telegraph  Com¬ 
pany’s  new  warehouse  at  San  Leandro,  California,  is 
an  excellent  example  of  the  Company’s  insistence  on 
durability.  More  than  16,300  feet  of  corrosion-resistant 
wrought  iron  pipe  was  used  to  safeguard  the  system 
against  premature  failure  and  costly  repair. 

The  system,  planned  and  designed  by  PT&T’s  Engi¬ 
neering  Department,  features  some  interesting  construc¬ 
tion  details  employed  to  protect  the  floor  against 
damage  from  heavy  fork-lift  trucks  and  impact  caused 
by  bouncing  reels  of  cable.  After  the  10-inch  structural 
slab  was  poured,  wrought  iron  pipe  coils  were  laid  in 
place.  Over  the  pipe  coils,  a  wire  mesh  was  stretched 
to  strengthen  the  concrete  “topping”  slab,  and  con¬ 
tribute  to  more  even  heat  distribution.  Then  the  pipe 
and  mesh  were  covered  with  3  inches  of  concrete.  A 
metallic  floor  harden*'*-  was  applied  to  the  svirface. 

Architects  for  the  project  were  Thomsen  &  Wilson, 
San  Francisco.  The  system  was  designed  by  Harry  S. 

BYERS 


Haley,  San  Francisco  Consulting  Engineer,  in  collabo¬ 
ration  with  Pacific  Telephone  &  Telegraph  Company 
engineers.  The  installation  was  made  by  Scott  Co., 
Bay  Area  Mechanical  Contractors. 

Wrought  iron  pipe  is  ideally  suited  for  this  service 
because  of  its  ease  of  installation,  dependability  in 
service.  It  takes  short  radius  bends,  without  spring- 
back.  It  produces  sound  welds,  free  from  pin-hole  leaks. 
Its  uniform  structure  assvires  sharp,  full-depth  threads. 
And  because  of  its  mechanical  strength,  wrought  iron 
pipe  withstands  damage  during  installation.  In  service, 
wrought  iron  stays  on  the  job  longer,  costs  less  per  year. 

Our  bulletin,  Wrought  Iron  Pipe  for  Radiant  Heating, 
gives  complete  details,  documents  service  records.  Write 
for  a  copy. 

A.  M.  Byers  Company,  Pittsburgh,  Pa.  Established  1864. 
Boston,  New  York,  Philadelphia,  Washington,  Atlanta, 
Chicago,  St.  Louis,  Houston,  San  Francisco.  International 
Division:  New  York,  N.  Y. 

Available  throughout  the  world. 


CORROSION  COSTS  YOU  MORE  THAN  WROUGHT  IRON 

WROUGHT  IRON 

TUBULAR  AND  HOT  ROLLED  PRODUCTS 

ELECTRIC  FURNACE  QUALITY  STEEL  PRODUCTS 
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BRIEFLY  STATED 

•  Appointment  of  Richard  W.  Smith  as  director  of  ad¬ 
vertising  of  the  American  Air  Filter  Co.  has  been  an¬ 
nounced.  Mr.  Smith  will  be  directly  responsible  for  the 
advertising  activities  of  all  eight  sales  divisions  of  the 
company  which  includes  air  filters,  dust  control  equip¬ 
ment.  unit  ventilators  for  schools  and  a  complete  line  of 
heating  and  ventilating  equipment.  John  McConnell  will 
continue  to  serve  as  vice  president  in  charge  of  advertis¬ 
ing.  Smith,  for  the  past  five  vear.«.  has  served  as  an  ac¬ 
count  executive  for  the  Doe-Anderson  Advertising  Agency, 
Louisville.  Prior  to  joining  Doe-Anderson  he  served  in  a 
similar  capacity  with  the  (»riswold  F.shleman  Companv 
of  Cleveland. 

•  Cory  Corporation  has  purcha-^ed  all  capital  stock  of 
The  Mitchell  Manufacturing  Company,  hi*aded  by  B.  A. 
Mitchell,  pre.sident.  Purchase  price  was  mit  disclosed  but 
assets  of  the  Mitchell  companv  were  estimated  to  be  in 
excess  of  S3  million.  The  Mitchell  companv  will  continue 
to  operate  as  it  has  in  the  past,  but  as  a  whollv-owned 
subsidiarv  of  Corv. 

•  The  appointment  of  John  F.  Karr  a.<  manager  of  market 
research  has  been  announced  by  The  Trane  Company.  I.a 
Crosse.  W  is.  Mr.  Karr  has  prexiousK  been  engaged  in 
market  research  in  Detroit.  He  was  graduated  from 
Wayne  Lniversity,  and  received  his  master’s  degree  frojn 
Indiana  University. 

•  Fairbanks,  Morse  Co.  has  announced  the  appoint¬ 
ment  of  Henry  J.  Barbour  as  manager  of  advertising  and 
public  relations  for  the  compain.  He  succeeds  L.  A.  Har¬ 
low  who  has  resinned  to  join  an  advertising  agency.  Mr. 
Barbour  has  been  associated  with  Fairbanks,  Morse  & 
Co.  for  thirty-one  years,  having  held  numerous  positions 
both  in  the  firm’s  Beloit,  W  isconsin.  w  orks  and  the  execu¬ 
tive  offices  in  Chicago. 

•  E.  N.  Foss  has  been  appointed  manager  and  I\  J.  Zilles, 
sales  manager,  of  the  newly-created  air  cleaning  products 
department  of  the  Sturtevant  Division,  W  estinghouse 
Electric  Corp.,  Hyde  Park,  Mass.  Mr.  F  oss,  a  graduate  of 
Harvard,  has  been  with  Westinghouse  since  1934  when 
he  joined  the  company’s  student  training  course  at  Stur¬ 
tevant.  Mr.  Zilles,  a  graduate  engineer  from  the  University 
of  Missouri,  joined  the  Westinghouse  student  training 
course  in  1925. 

•  Wagner  Electric  Corp.,  St.  Louis,  Mo.,  recently  an¬ 
nounced  the  appointment  of  Paul  C.  Ford  as  chief  en¬ 
gineer  of  its  Electrical  Division  to  succeed  C.  P.  Potter 
who  is  retiring  after  more  than  46  years  with  the  W  agner 
organization.  Mr.  Ford  joined  W  agner  Electric  as  a  stu¬ 
dent  engineer  in  1937. 

•  The  first  contracts  for  starting  construction  of  the  new- 
processing  plant  for  the  American  Gilsonite  Co.  near 
Grand  Junction,  Colorado,  to  produce  coke  and  high-test 
gasoline  from  Gilsonite  mineral  have  been  awarded  to  the 
Foster  W'^heeler  Corp.  of  New  York  City,  and  Kaiser  En¬ 
gineers  of  Oakland,  Calif. 

•  American  Radiator  &  Standard  Sanitary  Corporation 
has  announced  that  its  wholly-owned  subsidiary,  Ke- 
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wanee-Koss  Corporation,  has  been  dissolved  and  that  two 
new  American-Standard  operating  divisions  have  been 
formed  to  continue  Kewanee-Ross  operations.  The  two 
new-  divisions  are  the  Kewanee  Boiler  division  and  the 
Ross  Heat  Exchanger  division.  W .  B.  Russell,  president 
of  Kewanee-Ross  Corp..  has  been  named  president  of  the 
new  Kewanee  Boiler  division.  E.  M.  Palmer,  vice  president 
of  Kewanee-Ross,  will  become  executive  vice  president  of 
Kewanee  Boiler  division.  John  C.  Linsenmeyer  has  been 
named  president  of  the  Ross  Heat  Exchanger  division, 
with  Richard  S.  Reade  as  executive  vice  president.  Mr. 
Linsenmeyer  is  president  of  .\inerican  Blower  Corp.,  also 
a  division  of  American-Standard.  He  will  continue  to 
serve  in  that  position  as  well  as  president  of  the  Ross  Heat 
Exchanger  dixision.  Mr.  Reade  has  been  director  of  pur- 
chasp.s  of  the  Plumbing  and  Heating  Division  of  Amer¬ 
ican-Standard. 

•  H.  1  .eigh  W’hitelaw,  formerly  managing  director  and 
secretarx  of  (LAMA,  has  been  electecl  to  the  nexvly  created 
office  of  executixe  vice  president.  Mr.  Whitclaw  will  con¬ 
centrate  on  poliev  matters,  industry  and  governmental  re- 
lat  'US.  and  will  serve  as  advisor  to  the  boartl  of  directors. 
Harold  Massex  was  named  managing  director  and  elected 
secretarx  of  the  Association.  Mr.  Massex.  xvho  has  been 
assistant  managing  director  since  194(>.  now  assumes  the 
|)osition>  formerlv  held  bv  Mr.  Whitelaw. 

•  (]itx  folks  are  not  the  only  ones  who  appreciate  the  com¬ 
fort  of  air  conditioning.  The  November  issue  of  F'arm 
Journal  magazine  tells  about  a  Kansas  farmer  who  built 
an  air-conditioned  cab  for  his  tractor  from  used  refriger¬ 
ator  parts  and  an  old  xvater  tank.  To  reduce  vibration, 
he  re-mounted  the  fender  platform  on  rubber,  then  used  it 
as  part  of  the  cab.  The  cooling  compressor  runs  off  a 
V’-belt  pullev  on  the  belt  wheelshaft.  and  a  car  heater  fan 
pulls  air  through  a  cooling  filter  just  above  the  wind¬ 
shield.  I  spend  800  hours  every  summer  on  that  tractor, 
the  farmer  said,  and  1  figured  1  might  as  xvell  be  com¬ 
fortable. 

•  Edgar  B.  (J'Hora  has  been  appointed  manager  of  air 
conditioning,  refrigeration  and  internal  sales,  a  newly 
created  post,  for  General  Electric’s  Small  Integral  Motor 
Department,  Fort  W  ayne,  Ind.  A  native  of  Auburn,  N.  Y., 
Mr.  O’Hora  came  to  Fort  W'^ayne  in  1953  as  the  depart¬ 
ment’s  manager  of  advertising  and  sales  promotion  and 
held  that  post  until  his  new  assignment. 

•  The  1500th  American  Standard  has  been  approved. 
This  is  double  the  number  of  American  Standards  in 
national  use  in  1948.  The  standard  was  submitted  to  the 
ASA  by  the  American  Society  for  Testing  Materials.  It 
is  the  American  Standard  Specifications  for  Nickel- 
Chromium-Iron  Alloy  Seamless  Pipe  and  Tubing,  H34.3- 
1955  (ASTM  B167-49T). 

•  Douglas  S.  Sterner  has  rejoined  General  Controls  Co., 
a  leading  manufacturer  of  automatic  controls,  after  a 
year’s  absence  as  district  manager  for  Typhoon  Air  Con¬ 
ditioning  Co.,  in  Atlanta,  Ga.  Mr.  Sterner  has  been  named 
manager  of  the  (General  Controls  air  conditioning-refriger¬ 
ation  division  with  headquarters  at  the  executive  offices 
in  Glendale,  Calif. 

(Continued  on  page  12) 
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Clegance  unsurpassed  is  a  modest 
description  of  the  gleaming  Eden  Roc,  newest 
and  most  splendid  addition  to  the  Gold  Coast  of  Miami  Beach 
Soaring  fourteen  stories  above  the  surf,  this  510,000,000 
COYNE  &  DELANY  installation  has  been  called  "the  most  ^ 
luxurious  vacation  quarters  ever  built.”  A  cabana  club.  « 
a  yacht  anchorage,  and  even  an  escalator  to  the  beach  will 
all  add  to  guest  convenience  here.  In  each  of  the  four  hundred 
plus  guest  rooms  —  most  spacious  on  the  beach  —  the  irritation 
of  undesirable  noise  has  been  overcome  by  the  selection 
of  COYNE  &  DELANY  diaphragm  ty  pe  flush  valves 
with  patented  "Turn-to-Silence”  equipment.  Where 

service  requirements  are  high,  look  for  DELANY  — 

"the  fastest  growing  name  in  flush  valves!” 


EDEN  ROC  HOTEL 
.HiamI  Beach^  FloriHa 
MORRIS  LAPIDUS 
mrrhit^ct 

SASNETT  ENGINEERING  INC. 
mechiuiicml  engineer 
MIAMI  STATION  INC. 
plumbing  contraetor 

ALL  STATE  PIPE  SUPPLY  CO. 

whole$mle  ditirihutor 

KOHLER  CO. 

plumbing  fixtureg  mmnufmeturer 


This  new  *  HAND  BOOK  and  CATALOG  No.  53"  is 
the  most  comprehensive  of  its  kind— designed  for  every¬ 
day  reference  ,,,  19  pages  of  installation  details  for 
exposed,  concealed  and  special  FLUSH  VALVE  installa¬ 
tions  .  .  .  over  75  blue  prints  .  .  .  cut  away  views  .  ,  . 
many  pages  of  charts,  formstlae,  piping  details  .  .  .  sent 
free,  if  requested  on  firm  letterhead. 


Sincn 

1879 


COYNE  &  DELANY  CO.  •  834  KENT  AVE.  •  BROOKLYN,  NEW  YORK 


IN  CANADA:  THE  JAMES  ROBERTSON  CO.,  LTD. 
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BRIEFLY  STATED 

{Continued  from  page  10) 

•  The  merger  of  Typhoon  Prop-R-Temp  Corp.  of  Florida 
with  The  Hupp  Corp.  of  Detroit.  Michigan,  is  announced 
by  F.  L.  Garfield,  Typhoon’s  president.  The  Florida  con¬ 
cern,  located  in  Tampa,  manufactures  heat  pumps  for 
commercial  and  residential  heating  and  air  conditioning. 
Prop-R-Temp’s  business  will  be  conducted  under  its  pres¬ 
ent  name  as  a  Division  of  Hupp,  and  the  present  man¬ 
agement  of  Mr.  Garfield  and  James  F.  Dailey  will  operate 
tliis  Division,  the  statement  added. 

•  A.  L.  Caney  has  been  made  general  sales  manager  of 
Tuthill  Pump  Co.,  Chicago.  Before  joining  Tuthill,  Mr. 
Caney  was  district  representative  in  the  middle  west  for 
Diamond  Chain  Co.  and  earlier  was  assistant  manager 
of  engineering  sales  for  the  Crane  Co.  prior  to  service 
with  the  Air  Force  during  the  Korean  war. 

•  United  States  Air  Conditioning  Corp.,  of  Minneapolis, 
has  purchased  the  72-year  old  Floral  City  Heater  Co.,  of 
Monroe,  Mich.  The  move  marks  the  entry  of  usAIRco  into 
the  warm  air  heating  field  and  heralds  an  increased  sales 
effort  by  the  company  in  all  phases  of  the  residential  air 
conditioning  market.  The  Floral  City  firm  manufactures 
a  complete  line  of  gas  and  oil-fired  residential  warm  air 
furnaces,  as  well  as  combination  home  heating  and  cool¬ 
ing  units,  all  under  the  trade  name  Flo-Co.  Floral  City- 
Heater  will  be  operated  as  a  division  of  usAlRco  and  will 
retain  all  of  its  personnel. 

•  For  the  first  10  months  of  1955,  the  shipments  of  resi¬ 
dential  oil  burners,  oil-fired  boilers  and  furnaces  totaled 
704,116  units;  up  10.2%  over  the  same  period  in  1954, 
reports  the  Market  Research  Department  of  Oil-Heat 
Institute  of  America,  Inc.  It  is  expected  that  total  ship¬ 
ments  for  the  year  will  run  over  800,000 — one  of  the 
biggest  volume  years  for  the  industry. 

•  The  Lennox  Furnace  Company  has  changed  its  name 
to  Lennox  Industries,  Inc. 

•  Bruce  D.  Henderson  has  been  named  operating  vice 
president  and  division  manager  in  charge  of  the  air  con¬ 
ditioning  division  of  the  Westinghouse  Electric  Corp.  At 
the  same  time,  John  A.  Gilbreath,  v\ho  has  been  manager 
of  the  plant  at  Staunton,  Va.,  will  become  manager  of 
the  packaged  products  department  of  the  division,  a  new 
[)Osition  which  carries  responsibility  for  the  production 
and  marketing  of  essentially  all  the  products  manufac¬ 
tured  at  the  Staunton  plant. 

•  Donald  E.  Hawk  has  been  appointed  sales  manager  of 
the  steel  boiler  department  of  Burnham  Corporation,  Ir¬ 
vington,  New  York,  the  company  has  announced.  Mr. 
Hawk  was  formerly  associated  with  Preferred  Utilities 
Manufacturing  Co.,  covering  the  Metropolitan  New  York 
area,  and  with  the  Fitzgibbons  Steel  Boiler  Company.  He 
is  a  graduate  of  Pennsylvania  State  College  and  a  member 
of  Tau  Beta  Pi  honorary  engineering  fraternity.  His 
activities  with  the  Burnham  Corporation  will  be  concen¬ 
trated  on  sales  and  development  of  Burnham’s  steel  boiler 
line. 

•  Combustion  Engineering,  Inc.  has  contracted  foi  -^he 
purchase  of  a  530-acre  site  in  Windsor,  Connecticut,  on 


which  it  will  build  a  Nuclear  Engineering  and  Develop¬ 
ment  Center.  The  Center  will  comprise  facilities  for  the 
complete  design  and  development  of  nuclear  power  reac¬ 
tors,  for  the  construction  of  reactor  cores,  and  for  the 
manufacture  of  related  atomic  fuel  elements. 

•  Appointment  of  Herbert  K.  Kingsbury  as  manager  of 
product  sales,  centrifugal  pump  section,  Allis-(]halmers 
Norwood  W  orks,  has  been  announced.  Kingsbury  joined 
Allis-Chalmers  in  1943  after  receiving  his  mechanical 
engineering  degree  from  Manjuette  University.  He  had 
been  an  application  engineer  in  the  firm's  West  Allis 
W  orks  before  transferring  to  Norwood  W  orks  in  1952. 

•  Appointment  of  Clarence  Want/  as  chief  engineer  of 
Robertshaw  Ihennostat  Division  of  Bobertshaw-Eulton 
Controls  Co.  has  been  announced.  Mr.  Want/  developed 
the  first  practical  timer  controls  for  top  burners  of  gas 
ranges  whici'  were  introduced  last  year.  The  automatic 
shut-off  cojorols.  utilizing  an  elementary  principle  of 
physics,  represented  the  solution  to  a  problem  that  per¬ 
plexed  the  gas  industry  for  25  years.  He  became  associ¬ 
ated  with  the  Robertshaw-Fulton  organization  in  1952. 

•  Robert  J.  Moore  has  been  appointed  sales  manager, 
packaged  products,  for  the  Westinghouse  Electric  Cor- 
|)oration's  air  conditioning  division  at  Staunton,  \  a.  He 
will  be  responsible  for  the  sales  activities  of  all  W  esting- 
house  residential  and  commercial  packaged  air  cooling 
and  heating  units  and  heat  pumps.  Mr.  Moore,  who  has 
been  with  Westinghouse  appliance  division  since  1948, 
comes  to  his  new  position  from  Los  Angeles  where  he  has 
served  as  Pacific  Coast  district  manager  for  consumer 
products.  He  has  also  served  the  company  in  various  sales 
capacities  in  Seattle,  Salt  Lake  City  and  San  Francisco. 

•  Edwin  J.  Kurek,  former  chief  Multi-\ent  engineer  for 
the  Pyle-National  Company.  (Chicago  manufacturer  of  air 
diffusing  and  electrical  e(juipment.  has  been  appointed 
regional  manager  for  the  company’s  13-state  north  cen¬ 
tral  region.  Before  joining  Pyle-National  in  1949,  Mr. 
Kurek  was  employed  at  the  Greyhound  Corporation  as  an 
air  conditioning  engineer.  He  is  a  graduate  of  the  Illinois 
Institute  of  Technology  and  holds  a  Bachelor  of  Science 
degree  in  mechanical  engineering.  He  serves  on  the  tech¬ 
nical  advisory  committee  of  ASHAE. 

•  W.  G.  Frank,  formerly  executive  vice  president,  has 
been  named  president  of  the  American  Air  Filter  Co.  and 
W  .  M.  Reed  has  been  elevated  from  president  to  the^iewly 
created  post  of  chairman  of  the  board.  Also  elected  were 
Ben  R.  Shaver  from  secretary-treasurer  to  vice  president 
and  treasurer,  and  E.  G.  Mason  from  assistant  secretary- 
treasurer  to  secretary.  Mr.  Frank  came  with  American  Air 
Filter  when  it  was  organized  in  1929  through  a  consolida¬ 
tion  of  five  air  filter  companies.  He  was  formerly  chief 
engineer  with  the  National  Air  Filter  Co.,  Chicago,  one  of 
the  comj)anies  in  the  merger.  With  AAF  he  became  asso¬ 
ciated  with  the  Dust  Control  Division  and  was  named 
assistant  manager.  Later  he  was  appointed  assistant  to 
the  president  and  in  1948  he  was  made  executive  vice 
president.  Mr.  Reed  was  the  founder  of  the  W'm.  Reed 
Engineering  Co.  in  1922.  Later  its  name  was  changed  to 
Reed  Air  f  ilter  Co.  and  it  was  one  of  the  firms  involved 
in  the  consolidation.  He  has  been  president  of  AAF  since 
its  organization. 
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afiN 


mg  REMOVABLE-HEADER 
rm  WATER  COILS 

Complete  Drainability 
Cosily  Cleaned 
High  Heat  Transfer 


Completely  drainable  and  easily  cleaned,  Aerofin  Type  “R”  coils  are  specially 
designed  for  installations  where  frequent  mechanical  cleaning  of  the  inside  of  the 
tubes  is  retjuired. 

The  use  of  O.  D.  tubes  permits  the  coil  to  drain  completely  through  the 
water  and  drain  connections  and,  in  installations  where  sediment  is  a  problem, 
the  coil  can  be  pitched  in  either  direction.  The  simple  removal  of  a  single  gasketed 
plate  at  each  end  of  the  coil  exposes  every  tube,  and  makes  thorough  cleaning 
possible  from  either  end. 

The  finned  tubes  are  staggered  in  the  direction  of  air  flow,  resulting  in  max¬ 
imum  heat  transfer.  Casings  are  standardized  for  easy  installation. 

Write  for  Bulletin  No.  R~S0. 


_ ^EPOFIN  CoRPO RA TION 

101  Greenway  Ave.,  Syracuse  3,  N.  Y. 

Aerofin  is  sold  only  by  manufacturers  of  fan  system  apparatus.  List  on  request. 
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a  r  cc^'C  ♦  ori<ng 


Exciting  3  Penn  Center  Plaza  nears  completion 
—the  first  new  office  building  to  be  erected 
in  Philadelphia's  fabulous  Penn  Center  redevelopment  area 


Franklin  In$i;iuU  1  BeH  Telephone  Co  of  Pa  4 

R  ttenftouse  Clafidge  -  2  Ceniral-Penn  Na’iona!  Bank  5 
R  ’lenhouse  Savpy  3  Suourban  Stat'on  Office  Bji’i-ng  6 

Packa'-d  But'ding  13 


Insurance  Co.  of  North  A»nerira  ?  i SOO  Walnut  Street  10 
3  Per.n  Center  P  a/a  8  P*  >;ade:pp  a  Nat.onit  Bank  1'. 

Ptnr'>y'van  a  Bui'lio*;  Western  Sav  og  Fu'^d  Bu'lding  1 

John  Wan«^^’;^.^c''  SlJr^  14 


FR.AM  K.  U  •  M 


®f3) 


j^-io-iW  —  —  - — - — 

tgrvuU. Stmig-  York  hromffht  tkr  riffht  kind  of  air  ronditioninn  the  Empire  State  Buildinp,  Cincinnati  s 
Netherland- Plaza  Hotel  and  to(^of  Miami  Beach's  largest,  newest  hotels.  Denver's  new  Mile  High  Center,  San 
Francisco's  new  Equitable  Life  Assurance  Society  Building  and  the  striking  new  Colgate-Palmolive  Building  in 
i'or^-  have  Yorkaire  Systems,  too.  Famous  York  companions  to  3  Penn  Center  Plaza  are  shown  on  the  map  above. 

U.& 4fft  ^ 

w.,  +ttF«A Hefei Gj. (Jr  /ttioA.*  aa/icctu  Tia/ryie  m 

Futbn 


t/w  a/ijOyfyi^  na/me  i/n 


Y  O  RK  CORPORATION 
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MAGNIFICENT  PENN  CENTER 

—where  nearly  a  score  of  buildings  demonstrate  a 
"new  concept"  of  air  conditioning  with  Yorkaire  Systems! 


Sitperh  new  3  Penn  Center  Plaza  features  two  compact  HOO-hp.  York  Tarim  Water  Coolinp  Systems  located 
in  the  basement.  They  provide  the  cooling  for  12(X)  Model  CF  Yorkaire  Conditioners  in  the  individual  rooms. 


The  ability  to  meet  rigid  specifications,  to  bring  the 
right  kind  of  air  conditioning  to  a  building — and  to  do 
it  all  at  a  reasonable  price — appeals  strongly  to  our 
first-time  customers.  They  call  it  a  "new  concept”  of 
air  conditioning. 

This  concept  is  dramatically  illustrated  in  the  Penn 
Center  area.  As  in  all  large  buildings,  heat  loads  and 
glass  areas  and  floor  areas  and  numbers  of  occupants 
.  .  .  economic  considerations,  taxes,  depreciation  and  a 
score  of  other  factors  varied  from  building  to  building 


all  around  the  Center.  Obviously,  no  one  system — or 
even  two  or  three — could  air  condition  all  these 
buildings  best.  That’s  why  York  carefully  selected  and 
then  precision-engineered  each  Yorkaire  System  to  fit 
the  air  conditioning  needs  of  the  particular  building  in 
which  it  is  installed. 

Your  building  can  have  the  right  kind  of  air  condi¬ 
tioning,  too.  Call  your  York  District  Office  (listed  in  the 
classified  phone  directory  of  every  major  city).  Or 
write  directly  to  York  Corporation,  York,  Pa. 


air  condvtwrimj^  cm/l  re^rlaeraiwrv 

MECHANICAL  COOLING  SINCE  I 


8  8  5 
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Dunham  Heating-Cooling  Units  filter,  heat,  cool,  ventilate  and  dehumidify  air 
on  individual  room  basis.  No  central  system  duct-work  needed. 


Your  best  move  when  you  want  to  move 'air 
. . .  depend  on  Dunham  Unit  Heaters 
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Dunham  Cabinet  Unit  Heaters  ...  in  capacities  from  18,000 
to  108,000  Htu.  7  different  styles.  Double  end  shaft  motor  with 
twin  blower  fans  mounted  on  motor  shaft. 


Dunham  Vertical  Discharge  Unit  Heaters  . 
30,240  to  576,000  Btu.  Two  models  available, 
diffusers. 


.  in  capacities  from 
Four  types  of  air 


Dunham  Horizontal  Discharge  Unit  Heaters  ...  in  capaci-  Dunham  Blower  Unit  Heaters  ...  17  different  sizes  in  170  ratings 

ties  from  15,600  to  360,000  Btu.  Two  models  available.  Single  from  125,000  to  1,500,000  Btu.  — 1,430  to  20,800  c.f.m.  Five  types 

two-speed,  and  multispeed  motors.  of  mountings. 


Depend  on  Dunham  for  unit  heaters  and  you  help  your¬ 
self  several  money-saving  ways.  First  of  all,  you  get  what 
you  want  .  .  .  when  you  want  it .  .  .  from  one  source. 

No  matter  which  type  of  heater  you  need  —  Horizontal 
Discharge,  Vertical  Discharge,  Blower,  Cabinet  or  Heating- 
Cooling  Units — you  can  find  a  model  in  the  capacity  range 
your  job  calls  for.  Dunham’s  line  of  steam  and  hot  water 
unit  heaters  is  complete,  as  shown  above  .  .  .  looks  good 
anywhere. 

And  all  Dunham  Unit  Heaters  have  design  features  that 
simplify  installation  .  .  .  construction  features  that  make 
for  minimum  maintenance.  Depend  on  Dunham  to  supply 
all  your  heating  needs  so  that  responsibility  for  your  finished 
job  rests  on  one  manufacturer’  For  more  detailed  infor¬ 
mation,  write  for  Bulletin  ACHV-1  C.  A.  Dunham  Com¬ 
pany,  400  W.  Madison  Street,  Chicago  6,  Illinois. 


HEATING  &  COOLING  EQUIPMENT 

RADIATION  •  CONTROLS  •  UNIT  HEATERS  •  PUMPS  •  SPECIALTIES 
C.  A.  DUNHAM  COMPANY  •  CHICAGO  •  TORONTO  •  LONDON 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  JANUARY,  1956 


17 


Luxurious  new  hotel  shows  how  you  con 

Satisfy  any  client’s  most 
exacting  indoor  weather  needs 

Honeywell  Customized  Temperature  Control  gives  Beverly  Hilton 
guests  the  climate  of  their  choice  in  each  of  450  rooms 

For  the  most  modern  kind  of  hotel,  newest  in  Conrad  Hilton’s  world-wide 
group,  The  Beverly  Hilton’s  planners  chose  the  most  advanced  type  of  temperature 
control  installation;  Honeywell  Customized. 

’’Customized”  is  the  key  w  »rd  here.  It  means  that  a  Honeywell  Customized 
Temperature  Control  installation  is  designed  to  fit  the  needs  of  the  building  and  its 
occupants— in  heating  and  cooling,  in  ventilating  and  humidity  control. 

In  The  Beverly  Hilton,  a  completely  air-conditioned  luxury  hotel,  guests  are 
assured  comfort  suited  to  their  individual  requirements;  each  simply  dials  his  own 
choice  of  indoor  weather. 

Only  Honeywell  can  provide  true  ’’customized”  control.  Because  only  Honeywell 
manufactures  all  three  types  of  controls— pneumatic,  electric  and  electronic. 
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O  THERMOSTAT 


Typical  floor  plan  of  The  Beverly  Hilton  shows  how  thermo¬ 
stats  in  the  Honeywell  Customized  installation  are  placed 
to  allow  each  room’s  occupants  personal  control  of  indoor 
weather.  Planned  especially  for  the  $16,000,000  luxury  horel, 
the  control  installation  regulates  a  supply  of  chilled  or  hot 
water  from  the  central  plant.  A  fan  and  coil  above  main  room 
entrances  introduce  cool  or  warm  air  under  the  control  of 
the  room  thermostat.  In  addition,  a  primary  air  supply,  pre¬ 
heated  or  pre-cooled  to  a  constant  70  degrees,  is  delivered 
to  all  rooms  for  ventilation. 


TYPICAL  FLOOR  PLAN 


The  Beverly  Hilton  Hotel,  Beverly 
Hills,  Calif.  Architects  &  engineers: 
Welton  Becket,  F.A.l.A.  &  AsstK'iates. 
General  Contractor:  Del  E.  VC’ebb 
Construction  Co.  Mechanical  contrac¬ 
tors:  Scott  Co.  of  Southern  California. 
Air  conditioning  contractor:  F.  B. 
Gardner  Co.,  Inc. 


For  comfortable,  more  productive  temperature 
in  new  or  existing  buildings —  of  any  size— specify 
Honeywell  Customized  Temperature  Control 


Whatever  the  building,  Honeywell  Customized  Tem¬ 
perature  Control  can  help  solve  your  clients’  prob¬ 
lems  of  heating,  ventilating,  air  conditioning  and  in¬ 
dustrial  control.  At  the  same  time  you  can  give  them 
more  comfort,  more  efficiency,  more  economy. 

For  full  details  on  Honeywell  Customized  Tempera¬ 
ture  Control,  and  economical  Maintenance  Plan,  call 
your  local  Honeywell  office.  Or  write  Honeywell, 
Dept.  HV-1-157,  Minneapolis  8,  Minnesota. 


Conrad  N.  Hilton,  president,  Hilton 
Hotels  Corporation,  says:  "Among  the 
features  that  make  our  new  hotel  com¬ 
pletely  modern  is  a  Honeywell  Custom¬ 
ized  Temperature  Control  installation 
that  allows  each  guest  to  select  his  own 
comfort  preference.  This  is  in  keeping 
with  the  Hilton  tradition  of  providing 
our  guests  with  every  comfort  facility.” 


MINNEAPOLIS 

Honeywell 


Luxurious  appointments  are  exemplified  by  this  sitting  room 
of  a  typical  Btyerly  Hilton  suite.  Modern  comfort  is  pro¬ 
vided  by  the  Honeywell  Customized  Temperature  Control 
installation,  which  includes  a  conveniently  located  thermo¬ 
stat  in  every  room.  Once  the  guest  dials  the  temperature  he 
likes,  the  thermostat  keeps  the  comfort  level  constant — de¬ 
spite  heat  gained  or  lost  through  floor-to-ceiling  window's. 


Customized  Temperature  Control 


112  offices  across  the  nation 
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When  you  want 

the  best  in 
unit  hunting .  • . 

Look  for  ^  name  MODINE 


Stwrciy  bwilt-in  fan  guard 

Safety  fan  guard  of  steel  rod  stock  of¬ 
fers  constant  protection.  Also  serves  os 
resilient  i^olor  mount,  absorbing  and 
dissipating  fan  vibration. 


A  model  for  every  need 

Modine  horizontal  delivery  models  for 
steam  ond  hot  woter  are  built  in  two 
distinct  types  (blow-through  and  draw- 
through)  ond  36  different  capacities.  A 
unit  for  every  opplicotion. 


like  50  many  well-known,  pioneer  names  .  .  .  Frigidaire,  Victrola, 
Kodak  .  .  .  “Modine”  is  commonly  used  as  a  descriptive  word  to 
identify  all  makes  of  steam  and  hot  water  unit  heaters.  But  —  if  it 
doesn't  carry  the  MODI>IE  nameplate,  if  is  not  a  Modine  Unit  Heater. 

Only  unit  heaters  designed  and  built  by  Modine  give  you  all  the 
performance  and  operating  advantages  which  have  made  Modine  the 
first  name  in  unit  heating  for  over  a  quarter  century.  And  continuing 
research  and  development  are  your  assurance  that  Modines  will  al¬ 
ways  be  your  best  buy  for  heating  comfort  and  economy. 


Mere  cemfort  per  fuel  dollar 

Discharge  oir  temperatures  af  110°  to 
120°F  are  correctly  related  to  air  vel¬ 
ocities,  assuring  perfect  heating  comfort 
plus  lower  fuel  costs. 


Greater  heat  throw 

No  one  but  Modine  provides  a  built-in 
velocity  generator  thol  effectively  steps 
up  heat  throw  .  .  .  assures  positive  heat 
penetration  of  cold  air  ifroto  near  floor. 


SU-1286 


Mediae  Vertical  Unit  Heaters  are  offered  in 
26  different  models,  each  with  choice  of  4  types 
of  air  deflectors.  New  light  weight  cuts  in- 
stoltation  costs. 


Want  the  complete  story? 

For  details  on  why  Modine  offers  you 
the  best  in  unit  heating  .  .  .  more 
value,  less  trouble  —  contact  the 
representative  listed  in  your  classified 
phone  book.  Or,  ask  for  Catalog  1SS. 
Write  to  Modine  Mfg.  Co.,  l^llDe- 
Koven  Ave.,  Racine,  Wisconsin. 


-nhrdinM 

UHIT  HEATERS 
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*  ^  ty  head  on,  and  our  answer  is  in  con¬ 

densing  units  with  suction-cooled  mo¬ 
tor-compressors  in  sizes  through  5  H.P. 

I  The  Copelametic  line  includes  a 

range  of  smaller  size  units  using  the 
principle  of  suction  cooling, 
t  ■  M  They  afford  greater  flexibility 

of  installation,  since  no  water 
"  ^  is  needed.  Now  the  larger  sizes 

make  possible  even  wider  ap¬ 
plications. 

The  new  2,  3  and  5  H.P.  suction-cooled  Cope- 
lametics  are  designed  especially  for  air  conditioning 
and  other  high  suction  pressure  installations.  Over¬ 
size,  finned-tube  condensers  on  these  models  inswre 
maximum  efficiency  in  high  ambient  temperatures. 

New  specification  sheets  on  Copelametic  suction- 
cooled  motor-compressors  and  condensing  units  give 
all  the  facts.  Send  for  your  copies  TODAY. 


’Way  back  when  we  first 
announced  the  COPELAMETIC,  its 
potential  was  recognized  quickly  by  refrigeration 
people.  The  original  “accessible  hermetic”  enjoyed 
immediate  acceptance,  because  it  filled  a  practical 
need.  We’re  complimented  that  it  “sets  the  pace” 
for  others  to  follow. 

Basic  ingredient  for  engineering  progress  is  to 
know  what’s  needed.  Copeland  has  done  that  by 
working  closely  with  manufacturers,  dealers  and 
users.  We’ve  lived  with  your  problems.  We’re  con¬ 
vinced  that  it  pays  off  for  everyone. 


Now,  Suction  Cooling  Extends  Range 
of  Air-Cooled  Units  for  Air  Conditioning 

One  of  the  frequent  problems  in  the  rapidly  ex¬ 
panding,  central  air  conditioning  market  has  been 
water  requirements.  At  Copeland  we  met  this  difficul- 


THIS  ^ 
MAKES  THE 
DIFFERENCE 


MODEL  ZR-300H 

Air-cooled  unit  with  Suction-cooled 

Copelametic  motor-compressor 
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Wisconsin  shopping  center 
comfort  with  664  tons  of  G-E 


Bay  Shore  Shopping  Center.  Milwaukee.  Wisconsin.  Owned  by  Bay  Shore  Center,  Inc.;  Architect- M.O.  Nathan;  Builder— Sheldon-Thomas,  Inc.;  G  E 


Ixirger  Boy  Shore  stores  utilize  up  to  four  G-E 
units.  Smaller  stores  require  only  a  single  G-E 
unit  of  3  to  15-ton  capacity.  Offices  are  serviced 
by  units  grouped  in  central  machinery  rooms. 


81  G-E  Packaged  Air  Conditioners 
permit  individual  indoor  weather  control 
in  4-7  stores,  60  offices  of 
Bay  Shore  Shopping  Center  in  Milwaukee 

Every  office  and  store  of  mammoth  (315,000  square  feet) 
Bay  Shore  Shopping  Center,  largest  in  Wisconsin,  developed 
by  C.  M.  Redman,  is  “comfort  serviced”  by  81  tl-E  Pack¬ 
aged  Air  Conditioners.  All  units,  totalling  664  tons,  are 
located  out-of-space  —  not  a  single  square  foot  of  sales  or 
office  space  is  lost. 

Installations  were  made  on  a  highly  flexible,  individual  basis 
as  the  center  grew  and  as  leases  were  signed.  Working  closely 
with  the  architect,  the  G-E  contractor  coordinated  air  condi¬ 
tioning  with  building  design  and  layout  —  meeting  (1) 
changes  in  plans  with  minimum  inconvenience  and  delay; 
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packaged  units  installed  by  Conditioned  Air  Equipment  Co.,  Minneapolis,  Minn. 


gets  year-round 
Air  Conditioning 


(2)  the  special  needs  of  each  lessee  at  minimum  cost  to  Bay 
Shore  management. 

Throughout  hot  weather,  each  store  and  office  controls  its 
own  indoor  temperature  and  humidity.  Ductwork  and  grilles 
are  used  both  summer  and  winter.  For  winter  heat,  some 
units  have  heating  coils.  Write  for  data  to  General  Electric 
Company,  Commercial  &  Industrial  Air  Conditioning  Depart¬ 
ment,  5  Lawrence  St.,  Bloomfield,  New  Jersey. 


Packaged!  AIR  CONDITIONERS 

Tigress  Is  Our  Most  lmporfi»nt  Ptodud 

GENERAL^ELECTRIC 

AIR  CONDITIONING,  HEATING  AND  VENTILATING,  IaNUARY,  1956 


CHECK  THESE  ADVANTAGES 
OF  USING  G-E 

PACKAGED  AIR  CONDITIONERS 

•  Low  installation,  low  operating  costs, 

•  Complete  line  of  vertical  floor-mounted 
and  hv/rizontal  ceiling-fastened  units 
gives  the  architect  maximum  design 
freedom.  Units  can  be  used  in  space  or 
concealed,  with  or  without  ducts.  Hori¬ 
zontal  units  are  both  air  cooled  and 
water  cooled. 

•  3,  5,  IVz,  10  and  15-ton  units  can  be  used 
singly  or  in  multiple  to  meet  air  condi¬ 
tioning  needs  of  any  building. 

•  Easily  directed  air  flow  for  no-draft  no- 

w^te  air  circulation.  \  ^ 

•  Built  and  factory  assemll^,ad  1^  General 
Electric.  5-year  warranty  c^j^r?  entire 
sealed  cooling  system. 


i 


Bay  Shore  Shopping  Center.  Milwaukee.  Wisconsin.  Owned  by  Bay  Shore  Center,  Inc.;  Architect-M.  O.  Nathan.  Builder— Sheldon-Thomas,  Inc.;  G  E 


Wisconsin  shopping  center 
comfort  with  664  tons  of  G-E 


Larger  Bay  Shore  stores  utilize  up  to  four  G-E 
units.  Smaller  stores  require  only  a  single  G-E 
unit  of  3  to  15-ton  capacity.  Offices  are  serviced 
by  units  grouped  in  central  machiner,y  rooms. 
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81  G-E  Packaged  Air  Conditioners 
permit  individual  indoor  weather  control 
In  4-7  stores,  60  offices  of 
Bay  Shore  Shopping  Center  in  Milwaukee 

Every  office  and  store  of  mammoth  (315,000  square  feet) 
Bay  Shore  Shopping  Center,  largest  in  Wisconsin,  developed 
by  C.  M.  Redman,  is  “comfort  serviced”  by  81  G-E  Pack¬ 
aged  Air  Conditioners.  All  units,  totalling  664  tons,  are 
located  out-of-space  —  not  a  single  square  foot  of  sales  or 
office  space  is  lost. 

Installations  were  made  on  a  highly  flexible,  individual  basis 
as  the  center  grew  and  as  leases  were  signed.  Working  closely 
with  the  architect,  the  G-E  contractor  coordinated  air  condi¬ 
tioning  with  building  design  and  layout  —  meeting  (1) 
changes  in  plans  with  minimum  inconvenience  and  delay; 
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packaged  units  installed  by  Conditioned  Air  Equipment  Co.,  Minneapolis,  Minn. 


gets  year-round 
Air  Conditioning 


(2)  the  special  needs  of  each  lessee  at  minimum  cost  to  Bay 
Shore  management. 

Throughout  hot  weather,  each  store  and  office  controls  its 
own  indoor  temperature  and  humidity.  Ductwork  and  grilles 
are  used  both  summer  and  winter.  For  winter  heat,  some 
units  have  heating  coils.  Write  for  data  to  General  Electric 
Company,  Commercial  &  Industrial  Air  Conditioning  Depart¬ 
ment,  5  Lawrence  St.,  Bloomfield,  New  Jersey. 


CHECK  THESE  ADVANTAGES 
OF  USING  G-E 

PACKAGED  AIR  CONDITIONERS 


•  Low  installation,  low  operating  costs. 

•  Complete  line  of  vertical  floor-mounted 
and  horizontal  ceiling-fastened  units 
gives  the  architect  maximum  design 
freedom.  Units  can  be  used  in  space  or 
concealed,  with  or  without  ducts.  Hori¬ 
zontal  units  are  both  air  cooled  and 
water  cooled. 

•  3,  5,  7 10  and  15-ton  units  can  be  used 
singly  or  in  multiple  to  meet  air  condi¬ 
tioning  needs  of  any  building. 

•  Easily  directed  air  flow  for  no-draft  no- 

w^te  air  circulation.  \  ^ 

•  Built  and  factory  assemlied  ^  General 
Electric.  F  year  warranty  c^j^rj  entire 
sealed  cooling  system. 


AIR  CONDITIONERS 


Jhjgress  Is  Our  Most-  Importont  Ptodud 

NERAL^ELECTRIC 
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Warner'' 

ELECTRIC  MOTORS 
...Hm  dioic*  »t  iMidcrs 
in  indwttry 


Design  a  Wagner  Hermetic  Motor 
into  your  next  sealed  unit 


This  stator  winding  machine,  especially  designed 
by  Wagner  engineers,  is  a  part  of  the  modem 
production  facilities  used  for  quantity  production 
of  Wogner  Hermetic  Motors. 


WainerEledlric  Gbrporation 

6463  Plymouth  Avo.,  S(.  Louis  14,  Mo.,  U.S.A. 

BRANCHES  AND  DISTRIBUTORS  IN  ALL  PRINCIPAL  CITIES 


ELECTRIC  MOTORS  •  TRANSFORMERS  •  INDUSTRIAL  BRAKES  •  AUTOMOTIVE  BRAKE  SYSTEMS-AIR  AND  HYDRAULIC 
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yOUUGET..  .carefully  built,  thoroughly  tested,  performance-proved  motors  that  you  can  seal  for  life! 


Such  exacting  manufacturing  techniques  and  quality 
control  enable  us  to  provide  you,  the  manufacturer, 
with  hermetic  motors  that  will  give  years  and  years  of 
dependable  service  . . .  motors  on  which  you  can  safely 


Wagner  hermetic  motors,  like  all  Wagner  motors,  are 
known  for  their  ability  to  give  years  of  trouble-free 
service.  Wagner  hermetics  are  built  on  modern  produc¬ 
tion  lines — with  the  newest,  finest  production  tools  avail¬ 
able.  Repetitive  surge  and  dielectric  tests  are  given  to 
every  Wagner  hermetic  motor  stator.  Every  rotor  that 
goes  into  a  Wagner  hermetic  motor  is  given  an  individual 
speed  test. 


stake  the  reputation  of  your  product. 

When  your  motor  drives  are  to  be  hermetically  sealed, 
it's  to  your  advantage  to  specify  Wagner  for  use  on  your 
equipment.  Get  the  facts  . . .  call  the  nearest  of  our  32 
branch  offices  or  write  as. 


POLYPHASE 
TYPE  RATINGS 


SINGLE-PHASE 


NP, 

Squirrel'Cagg 


Nd — Split*Pha$e 
NK-Capacitor-sfart 
induction  run 
NY— Copocitor-Btort 
and  run 


\ 

New. . .  compact . . . 

motor-operated  valve! 

\ 

Here  s  your  simplest,  most  economical  way  to  control  convectois,  radiators,  unitary 
air  conditioners  .  .  .  using  hot  water,  low-pressure  steam,  or  chilled  water.  It’s 
the  new,  field-tested,  extremely  compact,  motor-operated  Barber-Colman  valve  which 
is  making  news  throughout  the  industry.  Look  at  these  years  ahead  features: 


Now  you  can  recommend  simplified,  effective,  indi- 
vidual  room  control  for  schools,  offices,  hospitals, 
apartments,  hotels,  motels,  etc.  This  compact  new 
valve  can  be  installed  throughout  new  or  existing 
buildings,  or  in  just  a  room  or  a  floor  at  a  time. 


YOU  SHOULD  HAVE  this  catalog  and  control  applica- 


THE  MARK  OF  QUALITY 


BARBER 

COLMAN 


eLeCTRIC-ELlCTRONIC 


Owners  can  expect  substantial  fuel  savings,  reduced  tion  data.  Phone  your  Barber-Colman  Field  Office  or  write 

,  .  -r  1  i-v  -ii  US  for  Bulletin  F-6801  and  Control  Application  Data  CA-1 2. 

decorating  costs,  satisfied  tenants.  Occupants  will 


enjoy  new  controlled  comfort  in  each  room,  contrib¬ 
uting  to  health  and  efficiency.  Get  complete  infor¬ 
mation  now  from  nearby  Field  Office  or  write  us. 


B^rber-Oolman  Oompany 


DEPT.  A,  1302  ROCK  STREET 
ROCKFORD,  ILLINOIS,  U.  S.  A. 
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FORT  BROWN  MEMORIAL  CENTER. 

Hrownsville,  Texas,  million* 
dollar  monument  to  lasting 
friendship  between  the  U.  S. 
and  Mexico.  Designed  by 
Wiltshire  &  Fisher,  Dallas, 
winners  of  A.I.A.  competition. 

Consulting  Engineer:  Landaucr 
&  Shafer,  Dallas.  General  Con¬ 
tractor:  M archant  Bros,  d*  Balay, 
Mercedes,  Tex.  Air  Conditioning 
Contractor:  John  //.  «£•  Earl 
Hunter,  Brownsville,  Tex. 


IT’S  AIRTEMP  AIR  CONDITIONING 
IN  PRIZE-WINNING  FORT  BROWN 


HERE'S  MORE  EVIDENCE  OF  TREND 

TO  AIRTEMP 

AMONG  LEADING  U.  S.  ARCHITECTS! 

Airtemp  air  conditioning  is  famous  for  trouble-free  per¬ 
formance — ^just  the  smooth-running  result  you’d  expect 
from  21  years  of  advanced  engineering  by  Chrysler.  And 
when  you  install  Airtemp,  you’re  giving  your  cliento  the 
best  assurance  of  low  operating  costs — year  alter  year. 

Whether  your  job*  is  large  or  small,  in  the  complete 
Airtemp  line  of  equipment  for  all  systems  of  modern  air 
conditioning,  you  will  find  the  exactly  right  equipment  for 
every  requirement. 

When  you  air  condition  with  Airtemp  you  can  make 
doubly  sure  that  your  installations  are  right  in  every 
detail  by  utilizing  the  advisory  8er\ices  of  top  engineers 
of  Airtemp  Construction  Corporation.  And  to  safeguard 
your  installations  through  the  years  ahead,  there  are 
Airtemp-trained  personnel  and  service  facilities  right  on 
the  spot  in  every  major  community. 

So  remember,  next  time  you’re  planning  commerical  or 
industrial  air  conditioning  .  .  .  specify  AIRTEMP.  Get 
the  best  equipment  for  the  job  plus  the  complete  air  con¬ 
ditioning  service  that  will  relieve  you  of  many  problems. 

AIRTEMP  BUILDS  AIR  CONOmONING  TO  f7aNY  R^iREME*!  "  " 

For  full  information  on  what  Airtemp  offers 
you,  write  to:  Airtemp  Construction 
Corporation,  Dayton  1,  Ohio 


2BO  TONS  OP  COOUINOI  Two 

Airtemp  Liquid  Chilling  systems  provide 
water  for  cooling  cycle  in  air  conditioning 
of  Fort  Brown  Memorial  Center.  Heart 
of  each  unit  is  the  Airtemp  Variable- 
Capacity  Radial  Compressor  with  exclu-. 
sive  design  which  saves  space,  reduces 
compressor  weight.  Quiet  operation  is  due 
to  perf  ee  t  balance  and  reduced  vibration. 


AjLaXLvvvP 

'  CONSTRUCTION  ’ 
CORPORATION 


SUBSIDIARY  OF  CHRYSLER  CORP. 

AIR  CONDITIONING  •  HEATING  FOR  HOMES,  BUSINESS,  INDUSTRY 
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/nsta/iedcost 


QUALITY 


MOST  PROFIT 


Radiant 

Baseboard 


Heavy  back  plate 
nailed  or  screwed  to 
wall. 


Naturally  the  basic  cost  of  KRITZER  Baseboard  is 
slightly  higher  than  ordinary  baseboards.  The  best 
materials  and  workmanship  are  employed  in  its  man¬ 
ufacture  .  .  .  and  the  “pre-fabricated”  features  pro¬ 
vided  by  KRITZER  engineering  make  “K”  Line  de¬ 
sign  layouts  and  installations  the  easiest  and  quickest 
of  any  baseboard.  With  installation  time  considerably 
reduced,  highest  quality  heating  installations  are 
yours  with  a  full  profit  margin  and  no  higher  price 
to  your  customer. 

Users  are  always  pleased  with  such  KRITZER 
built-in  features  as  the  clean,  modern  appearance 
with  safe,  rounded  corners  and  edges ;  the  guide  shoe 
which  assures  quiet  operation  and  prevents  damage 
to  coils  and  eliminates  “call  backs” ;  and  the  efficient 
heating  from  laboratory  tested  KRITZER  coils  (rat¬ 
ings  Certified). 

For  your  protection  all  KRITZER  products  are 
guaranteed  for  materials,  workmanship,  and  heating 
capacity.  You  can  learn  all  about  the  “K”  Line  in 
BULLETIN  200.  Write  today  to  KRITZER  RADI¬ 
ANT  COILS,  INC.,  2901  Lawrence  Ave.,  Chicago  25. 


1-  Coil  supporting  brack' 
ets  snapped  into  posi¬ 
tion. 


3.  Guide  shoe  slipped 
over  coil.  Laid  in  posi¬ 
tion  on  brackets. 


4.  Damper  put  in  place. 
Front  cover  snapped 
on.  Damper  control 
snapped  into  posi¬ 
tion.  NO  SCREWS  OR 
BOLTS  USED  AFTER 


BACK  PLATE. 


•  K"  LINE 
BASEBOARD 


SLOPE  TOP 
BASEBOARD 


KRITZER  QUALITY  HEATING  PRODUCTS 


KRIHER 


STANDARD 

BASEBOARD 


UNIVERSAL 

BASEBOARD 


CONVECTOR, 
SLOTTED  FRONT 


KRITZER 
FINNED  TUBE 


REPRESENTATIVES  IN  PRINCIPAL  CITIES 
SEE  YOUR  JOBBER  FOR  KRITZER  PRODUCTS 


”/F  \VS  KRITZER,  IT'S  RIGHT,  SIR!" 
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THE  GUESSWOBK  IS  GONE 
FROM  ROOF  VENTILATOR  OGTPUT! 


Ratui^ 


I’FHfi 


. . .  IF  YOU  SPECIFY  THIS  LABEL 

Noh-  yiju  can  be  sure  thal  published  roof  ventilator  output 
ratings  eonform  with  actual  ratings  ...  if  you  specify  the 
P.F.M.A.*  label!  This  label  is  your  guarantee  that  the  ven¬ 
tilator  displaying  it  has  been  tested  for  output  according  to 
the  standard  code  for  centrifugal  and  axial  fans  by  an  im¬ 
partial  laboratory  .  .  .  and  is  in  accordance  with  U.  S.  De¬ 
partment  of  Commerce  commercial  standards.  For  accurate 
and  dependable  ratings  ...  be  sure  you  specify  .  .  .  and  get 
.  .  .  ventilators  with  the  P.F.M.A.  label. 


♦Power  Fan  Manufacturers  Associa¬ 
tion  is  an  organization  of  leading 
manufacturers  of  air  moving  devices 
to  establish  standard  methods  of 
testing  fan  performance  and  sound, 
and  to  insure  that  this  information 
is  correctly  presented  to  the  public. 


AND  YOU’LL  FIND  IT  ONI 


^VENTILATORS 


MODEL  CL — Modern,  low-contour  roof 
ventilator.  Heavy  gauge  aluminum  housing 
in  attractive  aluminum  finish  that  main¬ 
tains  a  neat  appearance.  Heavy  duty  ball¬ 
bearing  motors,  mounted  on  full-floating 
rubber  vibrati..m  isolators  for  exceptionally 
quiet,  smooth  operation.  Backwardly  in¬ 
clined,  non-overloading  centrifu^;;al  fans  . . . 
expertly  made  and  precision-balanced  on  the 
finest  balancing  equipment  to  provide  high¬ 
est  capacity.  Available  in  a  wide  range  of 
sizes  for  the  requirements  of  any  building. 


MODEL  J— A  new  Carnes  roof  ventilator 
that  combines  low,  streamlined  construc¬ 
tion  and  maximum  efficiency.  All  alu¬ 
minum  spun  housings  that  eliminate 
corrosion  and  maintenance  problems  are 
standard  on  all  Model  J  Roof  Ventilators. 
Freedom  from  noise  and  vibration  is  ac¬ 
complished  through  the  use  of  specially 
designed  vibration  isolators.  This,  high  effi¬ 
ciency  roof  ventilator  is  available  in  sizes 
from  24"  through  48"centifugal  fan  wheels. 


For  Complete  Information,  write 

CARNES  GORP. 

VERONA,  WISCONSIN 
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ACCURATE  TEMPERATURE 
CONTROL  . . .  INSTALL 


CONTROLS  FOR 
EVERY  COOLER 

APPLICATION 


D«sign«rt  and  Monufac- 
turart  of  Thermostatic 
Expansion  Volves;  Evapo¬ 
rator  Pressure  Regulators; 
Solenoid  Valves;  Float 
Valves;  Float  Svritches. 


Write  for 
Catalog  #  20 
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HEW  F-e  AND  6-C  PUMPS  EITHER  FLEXIBLE-COUPLED 
OR  CLOSE-COUPLED 

Compact,  smooth  running,  quiet,  —  ceramic  faced 
seal  is  highly  resistant  to  wear  —  for  circulating  and 
booster  service.  Heads  from  10  to  190  feet,  capacities 
from  5  to  400  gpm.  Bulletins  107  and  108. 


For  additional  information  on 
any  of  the  above  pumps, 
specify  by  bulietin  number. 


SURE-RETURN  CONDENSA¬ 
TION  PUMP  AND  RECEIVER 

Low  inlet  —  positive  head 
on  suction  —  no  friction 
in  manifold  between  pump 
and  receiver — handles  ex¬ 
tremely  hot  condensate 
without  steam  binding  — 
for  systems  to  75.000  EDR 
and  low  or  medium  pres¬ 
sures.  See  Bulletin  250. 

^  Write  to  Department  B 


muf  coNPAirr 

Subeidivy  of  Food  Machinoiy  and  Chamioal  Coiporation 

k  •VIliBIKC  9VM9  »IYI1I«M 


;  Coa^Vae  Cl^ur.  Return  9,  AVC,  LVC.  Fir.,  Houm  &  Cbeutaliag  Poeipe,  PMumolM  i 
6  TaakiM*  Sntems  .  .  .  FIimIi  IClMn  A  Savog.  EfMlen,  UM.  OUat  9  A 

Non.Ciog  BUg.  Pump*.  Pump,  mr  WTMT  laduetitol  tiM. 


CHICAGO  PUMPS 


mean 


Longer,  Better  Performance 
Lower  Cost  Operation 
and  Installation 


DOUBLE  SUCTION 
HORIZONTALLY 
SPLIT  CASE  PUMP 

Accurately  machined 
and  fitted  revolving 
parts  in  carefully 
cast  casing.  Have 
proved  reliable  for 
house  pump,  circu¬ 
lating  and  booster 
service.  See  Bulletin 
101. 


FLUSH-KLEEN  Sowace  Ejacter  TYPE  *‘S” 

The  Flush-Klecn  Sewage  Ejector  can’t  clog  because 
only  liquid  is  handled  by  the  impeller.  Coarse  matter 
is  strained  out,  then  backwashed  from  the  strainer 
into  discharge  pipes.  No  strainer  baskets  to  clean,  no 
repairs  due  to  clogging,  no  foul  basins  because  solids 
never  reach  the  wet  basin.  Besides  being  easier  to 
maintain,  Flush-Kleens  last  longer  and  require  less 
power.  Write  for  details  in  Bulletin  122C. 


TYPE  AVC  CONDENSATION 
PUMP  AND  RECEIVER 

Low  inlet  —  no  elaborate 
foundation  needed  for  in¬ 
stallation —  for  systems  to 
10,000  EDR  and  10-30 
psi.  See  Bulletin  245. 


Rate  HEATINO  PUNT  wHh 

JOHNSON  CONTROL  "Meat  Nearly  Perfect" 


Educational  facilities  at  the  new  $5  million  Senior 
High  School*  in  Parma,  Ohio,  are  widely  acclaimed 
as  among  the  nation’s  finest.  Equally  impressive  are 
the  building’s  mechanical  features,  notably  its  highly 
efficient  heating  and  ventilating  systems. 

Comfort  could  be  a  real  problem  in  this  building.  Its 
size  alone  creates  special  problems.  So  do  the  large 
number  of  rooms,  which  vary  in  area  from  little  more 
than  100  square  feet  to  more  than  10,000  square  feet. 
Other  factors  affecting  comfort  include  the  use  and 
occupancy  levels  in  such  diversified  locations  as  class¬ 
rooms,  offices,  the  540-seat  cafeteria  and  social  center, 
the  library,  the  1,800  capacity  auditorium  and  numer¬ 
ous  others. 

All  of  these  problems,  and  more,  are  compensated  for 
by  a  specially  engineered  system  of  Johnson  Automatic 
Temperature  Control  which  operates  tlie  heating  and 
ventilating  systems  and  insures  ideal  temperatures  for 
every  purpose. 

Here’s  what  George  Rose,  the  school’s  engineer,  has  to 
say  about  it:  “Our  heating  system  is  the  most  nearly 
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perfect  one  I  have  seen.  The  automatic  control  system 
helps  keep  our  fuel  expenditures  at  a  minimum.  Yet 
it  gives  us  the  flexibility  we  need  to  satisfy  all  comfort 
requirements  throughout  the  building.  It  also  reduces 
the  need  for  operating  personnel  and  requires  very 
little  maintenance.” 

Any  building— small  or  large,  new  or  existing— can 
enjoy  these  same  superior  comfort  and  economy  ad¬ 
vantages  of  a  Johnson  engineered  Control  System.  An 
engineer  from  a  nearby  Johnson  branch  will  gladly 
discuss  your  temperature  control  problems  and  give 
you  his  recommendations  without  obligation.  Johnson 
Service  Company,  Milwaukee  1,  Wisconsin.  Direct 
Branch  Offices  in  Principal  Cities. 

*Parma  Senior  High  School,  Parma,  Ohio.  Fulton,  Krinsky  &  Deh 
Motte,  architects;  L.  B.  Mumma,  mechanical  engineer;  The  Feld¬ 
man  Brothers  Company,  heating  contractor;  all  of  Cleveland. 

JOHNSON.CONTROL 


TEMPERATURE 


AIR  CONDITIONING 


PLANNING  •  MANUFACTURING  •  INSTALLING  •  SINCE  1885 
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Model  HPH  and  AHPH 
(High  Pressure) 
Pipe  Line  Filter 
Bulletin  200 


CENTRE  PK 


Model  IDR 
(Ground  Level) 
Air  Intoke  Filter 
Bulletin  100 


Model  DS  (Silencer) 
Air  Intake  Filter 
Bulletin  100 


Model  D  (Outdoor) 
Air  Intake  Filter 
Bulletin  1 00 


Model  C  (Indoor) 
Air  Intake  Filter 
Bulletin  100 


^  all  types  of  FILTERS  for 
r  every  INDUSTRIAL  NEED 


FILTERS 


Write,  using  Bulletin  Numbers,  for 
complete  inionnation  on  any  ,»f  the 
Staynew  filters  illustrated.  Consult 
Dollinger  engineers  on  any  special  fil¬ 
tration  problems— no  obligation.  Dept. 
15  Centre  Park,  Hocliester. 


UQUIO  FILTERS,  PIPELINE  FILTERS,  INTAKE  FILTERS,  HYDRAULIC  FILTERS,  ELECTROSTATIC  FILTERS,  DRY  PANEL  FILTERS,  VISCOUS  PANEL  FILTERS,  LOW 
PRESSURE  FILTERS,  HIGH  PRESSURE  FILTERS,  AUTOMATIC  VENTILATION  FILTERS,  NATURAL  GAS  FILTERS,  SPECIAL  DESIGN  FILTERS,  SILENCER  FILTERS 


Model  CVH  (Vocuum) 
Pioe  line  Filter 
Bulletin  200 


Electro-Staynew 
Mist  Collector 
Bulletin  420 


Electro-Staynew 
Precipitator 
Bulletin  400 


Automatic 
Ventilation  Filter 
Bulletin  500 


Dry  ond 
Viscous  Panel 
Ventilation  Filters 
Bulletin  600  and  700 
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Oollinger  makes  ALI.,  TYPES  of  filters  as  shown 
on  this  page,  plus  spe<’ial  filters  for  unusual  filtra¬ 
tion  problems.  New'  users  of  one  specific  type  of 
SUiynew  filters  often  find  a  second  Dollinger 
filter  performs  a  great,  added  service  in  other 
processes  or  operations.  Perhaps  we  can  serve 
major  or  other  filtration  needs  of  your  plant. 


Model  HE  (Sump) 
Liquid  Filter 
Bulletin  330 


Model  ELS  (Pressure) 
Liquid  Filter 
Bulletin  300 


Model  CPH 
Pipe  Line  Filter 
Bulletin  200 


PROrECTOMOIOR 


liVi 


mn 


C^-VrP^  RATION 


ROCHESTER  3  P^Y 


Model  AAPHS 
(Absorption) 
Pipe  line  Filter 
Bulletin  200 


WALVECTOU 


Double-Flow  Aquatower 


There  i:»  absolutely  nothing  like 
the  Marley  Double>Flow  Aquatower 
in  the  intermediate  capacity  cooling 
tower  field. 

The  name  itself  indicates  the  design  and 
performance  characteristics  that  make  the 
Douhle-Flow  Aquatower  another  Marley  ex* 
elusive.  “Douhle-Flow”  denotes  the  use  of 
patented  Marley  Double-Flow  features  de¬ 
veloped  for  Marley  industrial  cross-flow 
towers.  “Aquatower”  suggests  the  trim  ap¬ 
pearance,  low  silhouette  and  compact  design 
that  is  characteristic  of  Marley’s  famous 
packaged  towers. 

Years  ahead  in  design  when  introduced  sev¬ 
eral  years  ago,  the  Double-Flow  Aquatower 


gained  immediate  professional  acceptance. 
Engineers  were  pleased  with  its  high  perform¬ 
ance  .  .  .  architects  praised  its  low-silhouette 
.  .  .  contractors  appreciated  the  ease  with 
which  these  towers  can  be  constructed. 

Today  Double-Flow  Aquatowers  completely 
cover  the  water  cooling  front  for  intermediate 
capacity  services.  They  are  available  in  wood 
or  steel  structure  with  asbestos  cement  board 
casing  and  in  single  or  multi-cell  arrange¬ 
ments.  Marley  Application  Engineers  in  any 
of  55  cities  will  gla<lly  help  you  determine  the 
sizes  and  models  that  meet  your  exact  require¬ 
ments.  ' 


The  Marley  Company 


Kansas  City,  Missouri 
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Men  and  machines  bring  news  to  you 


American  Blower  plays  vital  role  in  air  conditioning 
one  of  the  world’s  largest  newspaper  plants 

At  the  new  building  of  I'he  Philadelphia  Evening  generated  by  the  metal  pots. 


and  .Sunday  bulletin,  gigantic  newspaper  printing 
j)resses  reel  oil  210,000  newspapers  an  hour  ...  in 
an  atmosphere  controlled  by  American  Blower 
etjuipment. 

A  relatively  high  humidity  in  the  press  room 
is  a  must  —  for  the  s|)eeding  miles  of  pa|>er  could 
tear  if  too  dry,  and  cause  a  delay.  This  added 
moisture,  precisely  controlled,  also  improves  print¬ 
ing.  The  stereoty|)e  section,  however  —  where  lead 
printing  plates  are  cast  —  calls  for  different  treat¬ 
ment.  Here,  .\merican  Blower  ventilating  equip¬ 
ment  works  ’round  the  clock  to  rid  the  area  of  heat 

JANUARY, 


Cionsidered  bv  many  as  “the  mechanical  show¬ 
case  of  nuxlern  journalism,”  the  new  Bulletin 
Building  recpiires  varied  air  conditions  through¬ 
out  its  over  500,000  s<j.  ft.  area.  For  cooling,  heat¬ 
ing,  ventilating,  air  filtering,  humidifying,  and 
dehumidifying  —  both  men  and  machines  dejrend 
on  78  .American  Blower  units  in  the  race  of  getting 
news  to  readers  faster. 

A’ou  can  count  on  American  Blower,  too  .  .  . 
whether  your  air-conditioning  needs  are  large  or 
small,  normal  or  unusual.  Just  phone  our  repre¬ 
sentative  near  you. 
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I’rcsMiian  tJictks  a  final  (opy  in  (oiilrollfd  liiimiditv  of  ilic  press  r(K)m. 


New  bulletin  Uiiilding.  Architects:  (ieorge  Howe  Roh''rt  Ntontgom- 
cry  Brown.  Meclianieal  ('.ontractors:  RigRs  Distler  &  Company,  Inc. 
-Speci.il  Consultants:  William  (finsherj;  Associates.  Consulting 
neers:  A.  Krnest  I)  Amhly;  I’ennell  it  Wiltberger;  Reast  !t  lloocl. 


In  the  section  where  printing  plates  are  made,  there  is  ’round-the-clock  ventila¬ 
tion  ...  to  exhaust  heat  generated  by  the  melting  and  casting  of  lead. 


AMERICAN  BLOWER  CORPORATION,  DETROIT  32,  MICHIGAN 
CANADIAN  SIROCCO  COMPANY,  LTD.,  WINDSOR,  ONTARIO 

Division  of  AMQ>ic»N>4'taiMlav4 


In  addition  to  equipment  for 
complete  central  systems  — 
American  Blower  offers  pack¬ 
aged  air  conditioners  for  of¬ 
fices,  stores,  industrial  plants, 
and  similar  applications. 


Air-conditioning  equipment  for  every  business 
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Put  your  finger 
on  correct 

HANDLING  Equipment 


HGilfliR 

for  better  air 


Square,  Rectangular 
and  Continuous  Diffusers 


Circular 

Adjustable  and  Non-Adjustable 
Diffusers 


Stripline 

Sectional  and  Continuous 
Diffusers 


High  Velocity 
Air  Filters 


From  drawing  board  to  finished  product, 
every  AGITAIR  is  designed  and  built 
to  provide  dependable  operation, 
maximum  efficiency,  minimum  maintenance 
and  years  of  continuous  carefree  service. 
And  where  AGITAIR  engineering  ends . . . 
AGITAIR  technical  service  begins... to  help 
you  select  the  proper  shapes  and  sizes 
to  meet  your  particular  requirements. 

Contact  your  local  AGITAIR  representative  — 
let  him  put  your  finger  on  the  correct 
diffuser,  filter  or  exhauster. 


AIR  DEVICES  INC. 

185  MADISON  AVENUE,  NEW  YORK  16,  N.  Y. 
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TODAY... 


off  in  more 


unner  experience 
sales  for  you . . . 


provides  the  most  complete  line  of 
Air  Conditioning  Condensing  Units 
available  from  a  single  source! 


ik 


There's  a  right  Brunner  Condensiijg  Unit  for  every 
remote  Air  Conditioning  application  .  .  .  ranging  from 
'4  H  P.  through  TOO  H  P. 

O  AVMLABLE 


Newly  designea'flAC  packaged  units  in  3,  5,  7' 2  and 
10  H.P.,  finished  in  Hammertone  Green. 


here's  what 
heating  and 
ventilating 
contractors 
say  about 
INLAND  Tl-C0‘ 

Galvanized  Steel 


% 


.  ,  .  says  James  N.  Johnson,  Shop 
Supt.  of  The  Austin  Sheet  Metal  Co., 
Chicago,  III.  "Ti-Co  keeps  our  labor 
costs  down!  When  you’re  the  sheet 
metal  contractor  for  large  housing 
projects  involving  hundreds  of 
homes,  such  as  the  Hrynhaven 
development  in  Klmhurst,  it’s  nec- 
es.sary  to  keep  a  large  inventory  of 
fittings  in  stock.  Mass  production 
of  sheet  metal  fittings  can  1m‘  costly 
if  you’re  having  trouble  with  crack¬ 
ing  and  flaking  of  the  "iron”. 
I'hat’s  why  we  like  Inland’s  Ti-(!o. 
We  never  have  to  waste  time  and 
money  doing  an  intricate  fitting 
over  again  becau.se  Ti-Co’s  coating 
never  comes  off.” 
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.  .  .  soys  P.  W.  Olmen,  President  of 
Jomor-Olmen  Co.  and  W.  A.  Kuechen- 
berg.  President  of  R.  B.  Hayward  Co., 
co-contractors  of  the  sheet  metal  work 
on  Chicago’s  new  Prudential  Building. 
"We  used  Ti-Co  exclusively  for  all  the 
duct  work  for  air  handling  in  the  Pru¬ 
dential  Building.  Over  1,000  tons  went 
into  the  job  in  all  .  .  .  the  largest  single 
air  handling  sheet  metal  job  ever  under¬ 
taken  in  Chicago.  With  Ti-Co  we  knew 
we  could  depend  on  getting  uniformity 
of  coating  and  base  metal.” 


.  .  .  soys  Maurice  L.  De  Wulf,  heating 
contractor  of  Roselle,  Illinois.  "Ti-Co 
Calvanized  sheets  cut  my  fabrication 
costs  20  to  2.5  9f!  Figure  for  yourself 
what  it  costs  to  form  a  10-foot  heating 
duct  with  a  Pittsburgh  lock  seam. 
Then  if  the  zinc  coating  flakes  or  peels 
along  the  .s«!am — Just  double  the  cost! 
The  job  has  to  be  done  over,  and 
though  you  may  be  able  to  salvage 
some  of  the  material,  you  can’t  salvage 
those  wasted  man-hours.” 


.  .  .  says  Mr.  Earl  Rocky,  Supt.  of 
O.  A.  Wendt  Co.,  Chicago,  III. 

"I  wouldn’t  use  anything  but 
Ti-Co  in  my  shop.  We  have  bt“en 
using  close  to  .*>00  tons  of  Inland 
l'i-('o  per  year  for  the  past 
several  years  and  I  have  yet  to 
have  a  sheet  flake  on  me.  Even 
on  the  lock.seamer,  and  we  make 
our  .seams  espt?cially  tight,  Ti-Co 
p<*rforms  lK*autifully.  Ask  any 
of  the  hoys  in  my  shop  and 
they’ll  tell  you  the  same  thing.” 


.  .  .  says  H.  G.  Prizant,  Owner  and  Manager  of  H.  G. 
Prizant  Co.,  Chicago,  III.  ”We  depend  on  Ti-Co  for 
our  profit.  Take  this  intricate  installation  in  the  new 
Univer-sity  of  Illinois  Dentistry  Building,  for  example. 
Although  the  galvanized  steel  cost  less  than  $10,  there 
was  probably  about  $250  worth  of  labor  in  this  piece. 
If  the  sheets  cracked  along  the  lock  seams,  or  even  if 
their  zinc  coating  had  flaked  off  severely,  it  would  have 
meant  re-doing  the  entire  job.  V/ith  Ti-Co  we  don’t  have 
to  worry  about  re-doing  jobs  becau.se  of  steel  failure.” 


Yes,  more  and  more  sheet  metal  contractors 
throughout  the  middle  west  are  learning  the 
tremendous  difference  between  Ti-Co  and  just 
any  conventional  galvanized  sheet.  Inland 
Ti-Co  is  made  by  a  special  continuous  galva¬ 
nizing  process  which  eliminates  the  brittle  iron- 
zinc  layer  that  causes  conventional  galvanized 
coatings  to  flake. 

Ask  your  dealer  for  Inland  I'i-Co  and  look  for 
this  stencil  on  all  your  galvanized  sheets. 

INLAND  STEEL  COMPANY 

38  South  Dearborn  Street  •  Chicago  3,  Illinois 

Salea  Offices:  Chicago  •  Milwaukee  •  St.  Paul  •  Davenport 
St.  Louis  •  Kansas  City  •  Indianapolis  •  Detroit  •  New  York 


.  .  .  says  Fred  Rickey,  Supt.  of  F.  R. 
Inskip  &  Co.,  Champaign,  III.  "Ti-Co 
Calvanized  .sheets  save  us  500  a 
shet*t.  We  u.s<*d  to  waste  a  lot  of  time 
and  material  with  conventional  gal¬ 
vanized  Ix'fore  they  were  ready  for 
pattern  layout.  We  lost  about  ten 
minutes  shop-time  on  the  shear  and 
about  a  pound  of  metal.  Then  we 
had  to  refigure  the  sheet  size  to  make 
a  layout.  We  don’t  have  this  waste 
using  Inland  Ti-Co  sheets.  They’re 
always  uniform.  We  make  layouts 
and  .shear  Ti-Co  as  delivered.  And 
we  save  at  least  $2,500  a  year.” 
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^  your 

radiator  traps  stealing  steam? 


rr- 


■b- 

V, 


Trr:- 


i  I 

!Li3 


!/>' 


■(7,  .  '0Fe  Yes!  If  you 

continue  to  use  traps  that  are 
steam-wasting  and  ineffective. 
Better  check  them  now! 


Discard  your  inefficient  traps  and  install  illinais  Replacement  Traps 
to  get  top  radiator  efficiency. 


FACTORY  ADJUSTED,  FACTORY  TESTED,  FACTORY  GUARANTEED  FOR 
SENSITIVE  AND  ACCURATE  OPERATION. 

Illinois  Replacement  Traps  are  not  attachments,  adapters,  or  interior  assem¬ 
blies,  (the  installation  of  which  require  time-wasting  fitting  in  present  traps 
with  questionable  results)  but  are  complete  traps  the  interior  parts  of  which 
are  identical  with  the  nationally  famous  Illinois  Series  G  radiator  traps. 

Made  in  a  variety  of  patterns  with  roughing-in  dimensions  to  fit  prac¬ 
tically  all  makes  of  traps.  They  are  made  to  fit  your  present  lock  nut  and 
tail  piece.  Your  contractor  can  install  them  with  minimum  labor  expense. 

EASY  TO  ORDER-EASY  TO  INSTALL.  TRAPS  CARRIED  IN  STOCK  FOR  IMMEDIATE  SHIPMENT. 

Consult  the  representative  nearest  you  in  our  nationwide  service  or  write 
for  descriptive  literature. 


ILLINOIS  ENGINEERING  COMPANY  •  201.)  SOUTH  RACINE  AVENUE  •  CHICAGO  8,  ILLINOIS 
DIVISION  OF  AMERICAN  AIR  FILTER  COMPANY.  INC. 
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CHURCH  OF  CHRIST  THE  KING 


CHICAGO.  ILLINOIS 


Architects;  FOX  and  FOX 

ical  Engineers:  KRALOVEC  &  BEST 

ng  Contractor:  W.  T.  MAHONEY  &  SONS 


Why  More  and  More 

Air  Conditioned  Churches 

Are  Controlled  by  Powers 


Year  'round 

AIR  CONDITIONING 

Control  System 


used  in  this  distinguished  modern  church  helps  provide  these 
important  benefits:  (a)  light  and  airy  appearing 
church  due  to  use  of  large  glass  areas,  without  penalties  of 
cold  drafts  or  excessive  solar  heat;  (b)  people  attending 
weddings,  funerals  and  other  services  leave  church  without 
feeling  and  looking  wilted  in  hot  weather,  no  drooping 
altar  candles;  (c)  closed  windows  reduce  cleaning  bills  and 
outdoor  noises;  (d)  increased  attendance  due  to 
greater  year  ’round  comfort. 


For  more  ♦hr.n  60  years  Powers  Control 
Systems  ha’,  e  been  providing  thermal 
com.fort  in  various  types  of  buildings. 
Experience  gained  here  and  in  many 
other  prominent  buildings  should  be 
helpful  to  you  in  selecting  the  most 
efficient  control  for  your  building. 

For  further  information  contact  your 
nearest  Powers  office  or  write  us  direct. 


THE  POWERS  REGULATOR  CO 


Offices  in  Chief  Cities  in  U.S.A. 
Canada  and  Mexico 


SKOKIE,  ILLINOIS 


Over  60  Years  of  Temperature  and  Humidity  Control 
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grand' 

fRAPIOS, 


BOSTON 


MINNEAPOLIS 


DETROIT 


BUFFALO 


MILWAUKEE 


)¥OUNOSTO«VN 


CHICAGO 


CLEVELAND' 


OES  MOINES 


PITTSBURGH 


SAN  FRANCISCO 


.COLUMBUS 


INDIANAPOLIS 


DENVER 


ONCINNATI 


KANSAS  CITV 


ST  LOUIS 


LOS  ANGELES. 


ATLANTA 


DALLAS 


NEW 

ORLEANS 


HOUSTON 


FOR  SERVICE 


MFW  VORK 
-  PT<‘LAPELPHIA 
WASHINGTON 


Youngstown  has  28  district  sales 
offices  conveniently  located  through¬ 
out  the  nation  to  serve  you  quickly. 

They  are  staffed  with  men  who  know  the  steel 
business  thoroughly  and  are  qualified  to  help  you 
with  your  steel  requirements.  You  can  get  quick 
service  whether  you  write,  wire  or  phone  your 
nearby  Youngstown  District  Sales  Office. 


DISTRICT  SALES  OFFICES 


Atlanta  1,  Ga. 

1310  Healey  Building 

Phone  Walnut  5920 

Boston  16,  Mass. 

250  Stuart  Street 

Phone  Liberty  2-5855 

Buffalo  2,  N.  Y. 

1508  Liberty  Bank  Bldg. 

Phone  Washington  6270 

Chicago  2,  Illinois 
111  W.  Washington  Street 
Phone  Franklin  2-5470 

Cincinnati  2,  Ohio 
1302  Carew  Tower 

Phone  Main  1424 

Cleveland  13,  Ohio 
2400  Terminal  Tower  Bldg. 

Phone  Main  1-2605 

Columbus  15,  Ohio 
2850  LeVeque  Lincoln  Tower 
Phone  Capitol  4-7211 


Dallas  2,  Texas 

1602  First  Nat’l.  Bank  Bldg. 

Phone  Riverside  9538 
Denver  2,  Colorado 
814  Continental  Oil  Bldg. 

Phone  Main  3-2283 
Des  Moines  9,  Iowa 
437  Insurance  Exchange 
Bldg. 

Phone  3-1265 
Detroit  2,  Michigan 
926  Fisher  Bldg. 

Phone  Trinity  5-5816 
Grand  Rapids  2,  Michigan 
604  Michigan  Nat’l.  Bank 
Bldg. 

Phone  9-4291 
Houston  2,  Texas 
1350  Esperson  Bldg. 

Phone  Fairfax  1325 
Indianapolis  4,  Indiana 
520  Circle  Tower 

Phone  Melrose  2-3461 


Kansas  City  6,  Mo. 

1222  Commerce  Bldg. 

Phone  Victor  5837 

Los  Angeles  15,  Calif. 

714  W.  Olympic  Blvd. 

Phone  Prospect  7581 

Milwaukee  3,  Wise. 

2110  Wisconsin  Tower 

Phone  Broadway  1-5148 

Minneapolis  2,  Minn. 

1050  Baker  Bldg. 

Phone  ATlantic  2970 

New  Orleans  12,  La. 

520  Whitney  Bldg. 

Phone  Raymond  0153 

New  York  36,  New  York 
500  Fifth  Avenue 
Phone  Lackawanna  4-4340 

Philadelphia  2,  Pa. 

1502  Girard  Trust  Bldg. 
Phone  Rittenhouse  6-9830 


Pittsburgh  22,  Pa. 

Two  Gateway  Center 

Phone  Atlantic  1-2350 

St.  Louis  3.  Mo. 

611  Shell  Bldg. 

Phone  Geneva  6-1223 

San  Francisco  5,  Calif. 

55  New  Montgomery  Street 
Phone  Garfield  1-6544 

Seattle  4,  Washington 
457  Central  Bldg. 

Phone  Main  6420 

Tulsa  3,  Oklahoma 
1305  Philtower  Bldg. 

Phone  54-4634 

Washington  5,  D.C. 

327  Bowen  Building 

Phone  Republic  7-2340 

Youngstown  1,  Ohio 
505  Stambaugh  Building 

Phone  Riverside  7-0771 


THE  YOUNGSTOWN  SHEET  AND  TUBE  COMPANY  Carbon,  Alloy  and  Yoloy  Steel 

General  Offices:  Stambaugh  Building  -  -  Youngstown  1,  Ohio 

Plants:  Youngstown,  Ohio;  Struthers,  Ohio;  Indiana  Harbor,  Indiana 

SHEETS  -  STRIP  -  PLATES  -  STANDARD  PIPE  -  LI.NE  PIPE  -  OIL  COI  NTRY  TL'BL'LAR  GOODS  -  CON’DL’IT  AND  EMT  - 
MECHANICAL  Tl'BING  -  COLD  FINISHED  BARS  -  HOT  ROLLED  BARS  -  BAR  SHAPES  -  WIRE  -  HOT  ROLLED 
RODS  -  COKE  TI.N  PLATE  -  ELECTROLYTIC  TI.N  PLATE  -  RAILROAD  TRACK  SPIKES  -  MINE  ROOF  BOLTS 
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When  you  buy  or  specify  radiation 

make  sure  you  get 
all  these  advantages! 


Empire  State  Building,  New  York  1,  N.  Y. 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  JANUARY,  1956 


SARCO  COMPANY,  INC. 
SARCOTHERM  CONTROLS,  INC. 


MAIL 
COUPON 
FOR  THESE 
BULLETINS 


Sarcofin  offers  you: 


flRAA_  _ _  - _ 

ADDRESS  _  _  - 

CITY _ STATE. 


APPROVED  RATINGS— as  established  by  Insti* 
tute  of  Boiler  and  Radiator  Manufacturers  for 
finned-tube  and  baseboard  radiation. 


Sarco  Company,  Inc.— Sarcotherm  Controls,  Inc. 
Empire  State  Building,  New  York  1,  N.  Y. 


Please  send  me: 

□  32  page  Bulletin  No.  1650  on  Sarcofin  Finned-Tube  Radiation. 

□  Bulletin  No.  1625  on  Sarcofin  Baseboard  Radiation. 

D  Also  information  on  _ _ _ 


NAME _ 


FULL  GUARANTEE— top-quality  Sarcofin  prod¬ 
ucts,  backed  up  by  a  1-year  guarantee  against 
defects  in  materials  and  workmanship.  Heating 
elements  guaranteed  for  maximum  working 
pressures. 

COOPERATION— careful  selection  of  radiation 
by  experienced  Sarco  and  Sarcotherm  heating 
engineers. 

UNDIVIDED  RESPONSIBILITY-the  protection 
and  convenience  assured  by  obtaining  from  one 
“Complete  Line”  source... Sarco-Sarcotherm... 
not  only  Sarcofin  finned-tube  and  baseboard  radi¬ 
ation  but  also  heating  specialties  for  steam  and 
hot  water,  condensation  and  vacuum  pumps,  tem¬ 
perature  regulators,  and  weather- compensated 
control  systems  for  steam  and  hot  water  heating. 


Committee  on 

STEEL  PIPE  RESEARCH 

AMERICAN  IRON  AND  STEEL  INSTITUTE 
350  HFTH  AVENUE,  NEW  YORK  1,  N,  Y. 


St.  Ann’*  Church 
Cleveland  Heights,  Ohio 


COMFORT  GOES  TO  CHURCH 


Throughout  the  ages  the  nobility  of  man  has  found  no  higher  expres¬ 
sion  than  in  the  beauty  of  the  world’s  churches,  temples  and  cathedrals. 

But  the  majesty  of  a  fifteenth  century  cathedral,  with  its  lofty  spires 
and  delicate  filigrees  of  stone,  is  no  more  wondrous  than  its  modern 
counterpart  of  perhaps  lesser  artistry  but  far  greater  comfort  that 
encourages  attendance  at  worship. 

Yes,  comfort  goes  to  church,  now  .  .  .  and  so  do  millions  more  people. 

One  of  the  greatest  advances  in  achieving  church  comfort  has  been 
the  widespread  adoption  of  radiant  heating.  For  no  heating  is  quite  as 
effective  as  the  gentle,  all-permeating,  sun-like  warmth  .  .  .  without 
drafts,  currents,  or  dead  spots  .  .  .  achieved  by  modern  radiant  heating. 
Today’s  church  designers  know  that  radiant  heating,  which  assures 
utmost  comfort  and  health  protection  for  both  the  very  young  and  the 
elderly  groups  within  congregations,  is  also  ideally  suited  for  every  other 
age  of  worshippers. 

They  know,  too,  that  steel  pipe  is  the  most  accepted  medium  for 
radiant  heating  systems  ...  in  fact,  the  most  widely  used  pipe  in  the 
world  for  heating,  plumbing,  snow  melting,  fire  sprinkler  systems,  and 
power,  steam  and  air  transmission. 


Send  for  your  free  copy  of  the  48  page  color  booklet  “Radiant  Panel 
Heating  with  Steel  Pipe"  and  let  comfort  go  to  your  church,  too. 
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Year’s  Supply  of  Clean  Air 
in  a  Single  Roll! _ _ 


inarch 


FEBRUARY 


Self-servicing  ROLL-O-MATIC  reduces 
filter  maintenance  to  an  annual  event 


that  of  a  roll  of  film  in  a  camera.  Mounted  at  top  of 
the  ROLL-O-MATIC,  it  moves  as  a  curtain  down  the 
face  of  the  filter  and  is  re-rolled  at  the  bottom.  Move¬ 
ment  to  maintain  desired  operating  resistance  is  con¬ 
trolled  by  an  automatic  timer. 

Is  it  practical?  Scores  of  ROLL-O-MATICS  are  al¬ 
ready  in  service  rolling  up  new  records  for  low  cost, 
maintenance-free  operation.  Ask  your  local  American 
Air  Filter  representative  for  ROLL-O-MATIC 
Bulletin  No.  248. 


It’s  just  this  simple.  The  above  filter  curtain,  when 
installed  in  a  ROLL-O-MATIC  section  up  to  11  ft. 
high  (18,000  cfm),  represents  a  full  year’s  supply  of 
media  under  normal  operating  conditions. 

Naturally,  this  is  no  ordinary  filter  curtain.  It’s  a 
"blanket”  of  bonded  glass  fibers  5  ft.  wide  and  65  ft. 
long.  But,  presto— when  wrapped  on  a  spool  it  be¬ 
comes  a  roll  only  13"  in  diameter.  Its  cost— about  half 
that  of  disposable  filters  of  equal  capacity. 

Installation  and  operation  of  this  media  is  much  like 


AAF  Dust 
Control  Equipment 


BETTIR  AIR  IS  OUR  BUSINESS 


COMPANY,  INC. 

294  Centra!  Avenue,  Louisville  8,  Kentucky 
American  Air  Filter  of  Canada,  Ltd.,  Montreal,  P.  Q. 


*rman 


Herman  Nelson 
Unit  Ventilators 


Herman  Nelson 
Unit  Heaters 
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How  Bethcon  helps  you  do  better  sheet-metol  work 


Here  we  see  part  of  the  complex  heating  and  ventilating 
system  of  a  large  department  store  in  New  Jersey.  Tons  of 
Bethcon  galvanized  sheets  went  into  the  fabrication  of  this 
system  and  contributed  substantially  to  the  quality  of  the 
installation. 

You  can  do  better  sheet-metal  work  with  Bethcon  because 
Bethcon  sheets  are  made  by  a  continuous  process  of  gal¬ 
vanizing,  which  binds  the  zinc  coating  more  tightly  to  the 
steel  than  the  conventional  method.  This  extra-tight  coating 
permits  severe  forming  without  danger  of  cracking  or 
flaking  off. 

You  will  find,  in  addition,  that  Bethcon  has  brighter,  more 
uniform  spangles  which  present  a  more  attractive  appear¬ 


ance.  And  the  zinc  is  distributed  more  uniformly  over  the 
entire  sheet,  thus  eliminating  the  bead  normally  found  on 
the  drip  end. 

If  you  have  not  yet  worked  with  Bethcon  galvanized  sheets 
a  chat  with  someone  who  has  should  prove  interesting  to 
you.  We  will  be  glad  to  give  you  the  name  of  such  a  con¬ 
tractor  in  your  vicinitv.  And,  of  course,  we  are  ready  at  any 
time  to  discuss  Bethcon  with  you  ourselves.  Just  call  or  write 
to  the  nearest  Bethlehem  sales  office. 

BETHLEHEM  STEEL  COMPANY,  BETHLEHEM,  PA. 

On  the  Pacific  Coast  Bethlehem  products  are  sold  by 
Bethlehem  Pacific  Coast  Steel  Corporation.  Export 
Distributor;  Bethlehem  Steel  Export  Corporation 


BETHLEHEM  STEEL 

4B 
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Caditit  St'htHil 


"The  installation  of  this  material  is  so  simple  that  it  is  almost  unbelievable." 

E.  F.  Klingler  3  Assoc.,  Eau  Claire,  Wise. 


Considering  that  most  modern 
schoolroom  construction  costs 
average  well  over  $30,000  per  class¬ 
room,  the  low  cost  of  the  Cadott 
School  is  outstanding. 

Several  unique  design  features 
were  incorporated  in  the  building 
—among  them,  running  steam  and 
return  mains  about  6"  outside  the 
foundation  lines  of  the  building, 


eliminating  costly  crawl  space  or 
pipe  tunnel  construction. 

F or  pipe  insulation,  E.  F.  Klingler 
&  Associates  chose  gilsulate.  The 
pipes  were  covered  with  gilsulate 
to  a  thickness  of  four  inches  on  all 
sides,  and  backfilled.  At  the  high¬ 
est  point  in  the  lines,  there  are  six 
inches  of  fill  over  the  insulation 
and  at  the  low  point,  about  two 


feet.  GILSULATE  is  so  effective  that 
at  no  time  during  the  winter  did 
the  snow  melt  above  the  pipes— or 
even  thaw  the  earth. 

No  other  method  for  insulating 
and  protecting  hot  underground 
pipes  can  match  Triple-Zone  gil¬ 
sulate  for  low  cost  of  installation, 
efficiency  and  permanence.  Fill  in 
coupon  below  for  complete  details. 


FACTS  ABOUT  GILSULATE 
1.  EASY  TO  USE-just  pour  and  tamp. ..pipe 
heat  does  the  rest. 

7.  FORMS  3  ZONES  of  protection  against 
heat  loss  and  all  hazards  commonly  en¬ 
countered  by  hot  buried  pipes. 

3.  NEEDS  NO  HOUSING  OR  MECHANICAL 
SHEATHS:  no  mixing,  special  handling 
or  equipment. 

4.  ONLY  NEEDS  NORMAL  PIPE  SPACING:  for 

multiple  pipe  or  cramped  conditions. 

5.  THREE  TYPES  AVAILABLE: 

Type  A  for  200°-310°  F.  temp,  range 
Type  B  for  SOO’-SSS®  F.  temp,  range 
Type  C  for  385°-520°  F.  temp,  range 


Cadott  St'hmd 
plan 


THE  TRIPLE-ZONE  INSULATION  FOR  LIFETIME 


PROTECTION  OF  HOT  UNDERGROUND  PIPES 


SULATE 


AMERICAN  CILSONITE  COMPANY,  SALT  LAKE  CITY  1,  UTAH 
Affiliat*  of  Borbor  Oil  Corp.  &  Standard  Oil  Co.  of  Californio 


American  Giltonite  Co. 

134-A  West  Broadway  or  1145  East  Jersey  St. 

Salt  Lake  City  1,  Utah  Elizabeth,  N.  J. 

Send  me  more  information  on  GILSULATE  Insulation 

NAME  . 

TITLE  . 

COMPANY  . 

ADDRESS  . 

AHV 
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or  equal 


When  you  see  this  specification . .  .“FAR- AIR®  filters  or  equal” 
remember  that  these  filters  have  no  equal.  Substitutes 
mean  contributions  to  the  junk  pile  and  higher  eventual  costs, 
so  it  pays  to  install  the  finest— FAR- AIR. 

In  FAR-AIR  you  get  filters  that  handle  more  air  with 
greater  efficiency.  Because  of  their  greater  dirt-holding  capacity, 
you  save  up  to  60%  in  maintenance.  The  “lifetime  engineering” 
of  FAR-AIR  filters  with  their  heavier  frames,  reinforcing 
rods  and  other  features,  insures  that  each  unit  will  continue 
to  operate  with  replacements  virtually  eliminated. 

YcS;  you’ll  want  to  use  FAR-AIR  filters  eventually,  so  why  not 
install  them  initially.  Write  for  complete  catalog  information  to 
FARR  COMPANY,  P.O.  Box  45187,  Airport  Station, 

Los  Angeles  45,  California. 


Standard  2"  FAR-AIR  Panel  Filter. 


Send  for  your  copy  showing 
complete  specifications  on  the 
FAR-AIR  line  of  quality  filters. 


^  COMPANY  N 

NO  COMPROMISE  ON  QUALITY 

Los  Angeles,  New  York,  Chicago  J 
New  Orleans 
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come 


COLONV  .  •  POTTERY 

*  SANDALWOOD  . 

BLUE  •  .  BLUE 


R3 


It's  a  Curtis  exclusive! 


For  the  first  time  Curtis  packaged 

air  conditioning  units  in  a  rainbow  of 
■tjjll'  cool  restful  colors  baked  on  at  the  factory. 

^  Dealers  everywhere  will  welcome 

this  sjiles  plus  l)ecause: 

V  1.  The  modern  trend  is  to  colors  in 

IP*  appliances  of  all  kinds.  Now  you  have  il  in 
Curtis  packaged  air-conditioning. 

2.  Combinations  of  colors  are  available 
to  complement  any  decorative  pattern  your 
customer  may  desire! 

3.  A  whole  new  field  is  opened  to  you  with  these- 
new  colorful  Curtis  units  that  cool  and  add  beauty 
to  any  interior. 


Refrigeration  Division 


CURTIS  PACKAGED  AIR  CONDITIONING 
UNITS-SPECIFICATIONS 


CABINET 

Constructed  of  heavy  gauge  steel  with  an  attractive  baked 
finish  that  can  be  furnished  in  various  color  combinations  as 
selected  by  customer. 

HUMIDITY  CONTROL 

All  units  are  furnished  with  a  by-pass  damper. 

INSULATION 

The  interior  is  entirely  insulated  with  approved  type  of  heavy 
insulating  and  sound-absorbing  material.  This  prevents  exterior 
sweating  and  insures  quietness. 

COMPRESSOR-COMPRESSOR  MOTOR 

Hermetic  and  semi-hermetic  type  for  F-22. 


OPTIONAL  EQUIPMENT 

The  following  is  available  when  specified. 

PLENUM  AND  GRILLE  ASSEMBLY 

When  duct  work  is  not  necessary  the  plenum  and  grille  assembly 
is  available  as  an  extra.  The  discharge  grille  is  adjustable  in 
two  directions. 

WATER  REGULATING  VALVE 
For  use  with  city  water  supply.  Valve  is  not  attached. 

HEATING  COIL 

When  specified,  one  or  two  row  heating  coil,  hot  water,  steam, 
or  steam  distributing  tube  type  con  be  provided  for  field 
installation. 

COOLING  COIL 

For  special  applications,  additional  rows  can  be  furnished,  when 
heating  coil  is  not  used. 


CONDENSER-RECEIVER 

Shell  and  coil  type  with  Lo-Fin  copper  tubes.  Extra  large  capac¬ 
ity,  low  pressure  drop,  for  either  city  water  or  cooling  tower. 
A.S.M.E.  condenser  (with  liquid  level  gauge  assembly  connec¬ 
tions)  standard.  A  fusible  safety  union  standard  on  all  models. 

MAGNETIC  MOTOR  STARTER 

Across-the-line  magnetic  motor  starter  provided  with  thermal 
overload  protection. 

FILTERS 

Standard  throw-a-way  type. 

COOLING  COIL 

Properly  sized,  balanced  with  the  condensing  unit.  Copper  tube 
and  aluminum  fin  construction,  mechanically  and  thermally 


All  specifications  subject  to  change  without  notice. 
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DECOKATIVE 


A 


WITHOUT 

DECORATIVE 

ERONT 


AIR  inlet  with  or 
WITHOUT  GRILLE 

WHEN  NO  deco¬ 
rative  ERONT  IS 
USED 


bonded  for  highest  heat  transfer.  Tubes  are  staggered  and 
headered  for  maximum  efficiency. 

CONTROL 

An  automatic  thermostat  and  a  three  position  selector  switch 
is  built  into  the  unit  and  is  adjustable  from  the  exterior  of  the 
cabinet.  The  fan  may  be  operated  separately  for  ventilation 
when  cooling  is  not  required.  High  pressure  cutout-control  is 
regular  equipment.  (Cutout  pressure  for  F-22  is  350  PSI.)  Note: 
On  Model  Series  1  5  &  20,  selector  switch  controls  No.  1  com¬ 
pressor;  thermostat  controls  No.  2  compressor. 

SEE  YOUR  CURTIS  REPRESENTATIVE 


LOCATION  OF  ALL 

SERVICE  connections 


ERONi  VIE  .V  SIPF  VIEW 
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Refrigeration  Division 

1999  Kienlen  Ave.  *  St.  Louis  20,  Mo. 


Yarway  Singlc- 
•nd  Welding  Type 
Gun-Pakt  Joint  for 
150  lb«.  pressure 


SURE  CURE  EUR  EXPANSION  JOINT  TROUBLES 


Yarway  Gun-Pakt  Expansion  Joints  are  just 
what  the  "doctor”  ordered  for  this  overhead 
steam  line  at  a  large  southern  hospital— and 
he  ordered  22  of  them! 

In  institutions,  industrial  plants  and  other 
large  steam  distributor  systems  Yarway  Gun- 
1  'akt  Joints  are  growing  in  popularity. 

Yarway  Gun-Pakt  slip-type  joints  give  long 
life — no  fatigue  failures. 

You  need  fewer  joints  per  length  of  line,  with 
traverses  up  to  12”  single  and  24”  double. 


With  Gun-Pakt  joints  packing  may  be  added 
as  necessary,  under  full  steam  pressure  right 
on  the  job — no  unpacking,  no  shutdowns. 

There’s  also  lower  pressure  load  on  end  anchors 
because  excessive  strains  are  eliminated. 

All  these  are  reasons  why  it  will  pay  you  to  "do 
as  the  doctor  ordered” — look  into  Yarway 
Gun-Pakt  Expansion  Joints.  Write  for 
Bulletin  EJ-1914. 

YARNALL-WARING  COMPANY 

104  Mermaid  Avenue,  Philadelphia  18,  Pa. 
Branch  Offices  in  Principal  Cities 


GUN-PAKT  EXPANSION  JOINTS 

104  Mermaid  Avenue,  Philadelphia  18,  Pa. 
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How  to  Select  an  Economical 
Temperature  Regulator 


First  of  all,  what  does  economy  mean 
where  temperature  regulators  are  con¬ 
cerned?  In  some  industries  it  means 
improvement  of  product  or  reduction 
of  spoilage  through  closer  control  of 
process  temperatures.  In  others,  it 
means  the  paring  down  of  operating  ex¬ 
pense.  The  price  of  the  regulator  itself 
is  a  relatively  small  factor. 

Today’s  buyers  are  shopping  for: 

1.  Accuracy  of  control  —  not  only 
when  the  regulator  is  new,  but 
throughout  its  service  life 

2.  Dependability  —  to  prevent  loss 
of  production  time 
Minimum  installation  and  main¬ 
tenance  cost 

Here  arc  a  few  tips  on  what  to  look  for 
when  you’re  installing  a  new  or  replac¬ 
ing  an  old  temperature  regulator  — 

Packless  construction  .  .  .  and  for  this 
reason:  A  diaphragm  operated,  packless 
regulator  minimizes  friction.  There  arc 
no  closely  fitted  parts  to  stick  or  bind 


because  of  uneven  expansion  or  collec¬ 
tion  of  foreign  matter.  Also,  there’s  less 
maintenance,  since  no  repacking  is  ever 
required. 

A  guarantee  against  wire  drawing 

of  the  scats  and  discs.  Insist  on  it.  lliis 
guarantee  in  combination  with  single 
scat  design  assures  you  of  tight  shutoff; 
you  avoid  expensive  steam  losses  as 
well  as  loss  of  product  in  a  process 
application. 

Broad  control  range.  In  a  standard 
regulator  you  should  expect  a  control 
range  of  loo  F.  And  make  sure  the  unit 
you  select  has  a  vapor  tension  thermo¬ 
stat  that  can  take  over-temperatures  of 
at  least  loo  F. 

Easy  maintenance.  W’hy  ask  for  grief? 
Your  tcmp>craturc  regulator  should  be 
basically  simple  in  design  so  that  it  can 
be  scr\iccd  by  average  plant  personnel. 
All  parts  should  be  readily  accessible 
for  testing  and  cleaning. 

Double  duty.  There’s  no  point  in  buy¬ 


ing  a  separate  pressure  regulator  when 
you  can  select  a  temperature  regulator 
that  combines  both  temperature  and 
pressure  control  within  the  same  unit. 

Self-operating.  Make  sure  you  get  a 
regulator  that  operates  on  its  own  initial 
pressure.  By  doing  so,  you  avoid  the 
purchasing  and  maintenance  of  an  air 
compressor  plus  air  piping,  and  you’re 
sure  of  uninterrupted  operation  during 
electric  po\\'er  failures. 

•  •  •  • 

All  of  these  points  are  important  to  you 
when  it  comes  to  selecting  an  econom¬ 
ical  temperature  regulator.  Perhaps  you 
didn’t  realize  you  could  expect  so  much. 
And  perhaps  you  didn’t  realize  that 
Spence  Temperature  Regulators  offer 
all  these  features  and  more.  May  we 
send  you  our  Bulletin  T  500  containing 
further  details?  SE 

SPENCE  ENGINEERING  COMPANY,  INC. 
Walden,  New  York 
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COMBINES  QUIET  PRESSURE  REDUCING  VALVE  WITH 
REVOLUTIONARY  AIRCOUSTAT  SILENCER  IN 
ONE  ENGINEERED  PACKAGE 


Here  at  last  is  the  practical,  economical  solution  to  the  three  noise  prob¬ 
lems  which  have  plagued  consulting  engineers  and  contractors  on  all  high 
velocity  air  conditioning  systems:  fan  noise,  valve  noise  and  duct  noise. 

Specially  designed  and  acoustically  engineered  to  provide  complete 
noise  attenuation,  Hi-Valve  Aircoustat  combines  a  silent  flow  pressure 
reducing  valve  with  the  jet  engine  type  Aircoustat  silencer  which  has 
revolutionized  the  air  conditioning  field. 

Easily  installed  in  branch  ductwork  ahead  of  the  diffusers,  Hi-Valve 
Aircoustat  eliminates  the  need  for  expensive  duct  line  mufflers  and  high 
velocity  diffuser  units  .  .  .  effecting  substantial  savings  in  space  and  on 
equipment  and  installation  costs. 

Write  for  complete  information  on  Hi-Valve  Aircoustat  .  .  .  the  space¬ 
saving  "all-in-one"  unit  which  is  engineered  to  take  the  guesswork  out 
of  High  Velocity  System  silencing. 


- NO  DUa  LINING  OR 

HIGH  VELOCITY  DIFFUSER  UNITS 


HANDLES  UP  TO  3,000  CFM 


Hi-Valve  Aircoustats  are  installed  directly  in 
the  ductvrork,  eliminating  the  need  for  duct 
lining  and  high  velocity  diffuser  units.  Because 
of  the  high  capacity,  a  single  unit  can  handle 
silencing  and  pressure  reduction  for  up  to  3,000 
C.F.M.  and  is  adaptable  to  split  systems  os  well 
as  single  diffuser  operation. 

Use  of  easy-to-install  Hi-Valve  Aircoustat  elim¬ 
inates  hit-or-miss  silencing  .  .  .  assures  com¬ 
plete  attenuation  and  accurate  pressure  control. 

Versatile  Hi-Valve  Aircoustat  is  available  for 
small-duct  systems  and  is  readily  adaptable  to 
pneumatic  control. 


Quiets  All  3  Noises  with  a  Single  Unit 

Hi-Valve  Aircoustat  provides  acoustically 
engineered,  single-unit  silencing  of  all  high 
velocity  system  noises:  fan  noise,  valve 
noire  and  duct  noise. 


INDUSTRIAL  SOUND  CONTROL,  INC. 

45  Granby  St.,  Hartford  12,  Conn. 

Please  send  me  more  information  on  Hi-Valve  Aircoustai 


Mail  this  coupon  TODAY  ^  ^  ^ 
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This  new  VACUUM  HEATING  PUMP 


HAS  THE  INCREASED  AIR  CAPACITY 
EFFICIENT  HEATING  PRACTICE  DEMANDS 


I  w"" 


JANUARY,  1956,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


(c^ 

Designed  and  manufactured  by  the  organization  that  made  the  Jennings 
Manifold  Heating  Pump  standard  of  the  Heating  Industry,  the  new  CSM 
incorporates  every  desirable  feature  architects,  engineers,  owners  and 
operators  have  sought.  Employing  separate  air  and  water  pump  elements, 
each  with  its  own  motor  and  each  independently  controlled  by  its  own 
automatic  switch,  the  capacities  and  arrangement  may  be  widely  varied  to 
meet  job  conditions.  For  the  first  time,  the  engineer  has  the  choice  of  real¬ 
istic  water  and  air  capacities  required  for  rapid  system  response  without 
wasteful  overheating. 

These  pumps  possess  many  other  features  which  permit  a  more  efficient 
utilization  of  fuel  and  minimum  use  of  electric  power.  Low,  low  returns 
reduce  installation  costs  and  usually  eliminate  putting  the  pump  in  a  pit. 
Simplicity  and  efficient  operation  reduce  supervision  and  maintenance 
costs.  Information  regarding  this  new  heating  pump  development  is  avail¬ 
able  immediately  upon  request. 


1^  Increased  air  capacity 
induces  rapid  system 
response  without 
wasteful  overheating. 

Separate  air  and 
water  pumps  individually 
selected  to  meet  actual 
job  requirements. 

Control  system 

that  operates  individual 

pumps  only  when  needed. 

Flexibility 

permitting  addition  of 
radiation  without  changing 
basic  pump  installation. 

low,  low, 

return  line  connection. 


ENGINEERING  COMPANY 

437  WILSON,  SO.  NORWALK,  CONN. 


Pointers  on  the  selection  of 

Fractional  Horsepower  Motors 

T.  E.  M.  CARVILLE  and  L.  W.  BUCHANAN 

Small  Motor  Division,  Westinghous*  Electric  Corp. 


Although  there  are  many  types  of  fractional  horsepower 
motors  hat  can  be  used  for  heating  and  ventilating  appli¬ 
cations,  intelligent  selection  of  the  one  most  suitable  to 
match  load  characteristics  will  result  in  greater  operating 
economy  and  perhaps  lower  initial  cost.  Each  type  motor 
is  described.  An  application  table  plus  data  clarify  Ihe 
kind  of  service  for  which  each  class  motor  is  best  suited. 

Maw  (li.^Terent  types  of  fractional  horsepower  mo¬ 
tors  are  used  for  heating  and  ventilating  applica¬ 
tions.  When  properly  applied,  each  of  these  motors  is 
selected  for  its  specific  duty  hy  carefully  matching  its 
inherent  op«*rating  characteristics  to  the  characteristics 
of  the  load.  To  do  this,  the  heating  and  ventilating  engi¬ 
neer  should  he  thoroughly  familiar  with  the  various  kinds 
of  motors,  their  performance  characteristics,  their  limi¬ 
tations,  and  certain  other  factors,  such  as  method  of  pro¬ 
tection  against  overload. 

General 

It  is  generally  known  that  if  one  lead  of  a  t’lree-phase 
(polyphase)  motor  is  disconnected  from  the  line  while 
the  motor  is  running,  it  will  continue  to  operate  on  the 
phase  that  remains  connected  providing  the  connected 
load  is  not  too  great.  However,  the  speed  will  he  reduced. 
In  this  case  rotation  is  maintained  hy  the  pulsating  field 
produced  hy  the  single  phase  that  is  connected  to  the  line 
and  by  the  field  set  up  by  the  rotating  rotor.  A  poly¬ 
phase  motor  at  rest  will  not  start  if  only  two  of  its  leads 
are  connected  to  the  line  since  the  single-phase  pulsat¬ 
ing  field  does  not  rotate  and  hence  is  unable  to  initiate 
rotation  of  the  rotor. 

A  single-phase  induction  motor,  then,  must  have  some 
auxiliary  means  of  providing  a  rotating  field  for  starting. 
I  he  common  method  of  providing  this  in  single-phase 
induction  motors  is  to  add  an  auxiliary  (starting)  wind¬ 
ing  displaced  from  the  main  winding  in  both  time  and 
space.  This  second  winding  is  generally  sepa-ated  in 
space  hy  90  electrical  degrees  from  the  main  v  inding. 
Rotation  is  produced  hy  creating  an  electrical  phase  dis¬ 
placement  between  the  currents  in  the  two  windings.  If 
the  starting  winding  remained  in  the  circuit  under  nor¬ 
mal  load  conditions,  losses  would  be  excessive,  the  motor 
would  overheat,  and  the  starting  winding  would  burn  out. 
For  this  reason  the  starting  winding  is  disconnected  at 
approximately  75%  of  the  motor’s  rated  speed.  This 
means  that  some  disconnecting  means  also  must  be  pro¬ 
vided  in  each  motor. 

Types  of  Motors 

Split-Phase.  The  split-phase  motor  is  a  single-phase 


induction  motor  having  an  auxiliary  starting  winding 
that  has  a  high  ratio  of  resistance  to  reactance  as  com¬ 
pared  to  the  main  winding  connected  .n  parallel  with  it. 
See  Table  1.  In  this  type  of  motor,  the  auxiliary  or  start¬ 
ing  winding  is  disconnected  e'lher  by  a  centrifugally- 
operated  starting  switch  or  by  a  relay  when  the  motor 
reaches  about  three  quarters  of  rated  speed.  These  motors 
have  from  low  to  medium  starting  torque  depending  on 
their  rating.  For  ratings  above  1/6  hp  the  locked-rotor 
or  starting  torque  is  kept  low  because  of  locked-rotor 
current  limitations,  which  will  be  discussed  later.  Split- 
phase  motors  have  a  relatively  low  cost  and  are  simple 
in  construction  compared  with  most  other  single-phase 
motors  of  the  same  ratings. 

Some  split-phase  motors,  for  use  on  infrequently- 
started  devices,  are  provided  with  higher  starting  torques 
that  can  be  obtained  with  the  normal  starting  currents 
for  this  type  of  motor.  In  these  cases  the  starting  current 
is  above  the  A  EM  A  value  for  single-phase  fractional 
horsepower  motors  as  shown  in  Table  2. 

There  are  various  methods  of  obtaining  t'vo-specd 
operation  of  split-phase  motors.  One  common  means  is 
shown  in  Table  1. 

When  the  split-phase  motor  drives  through  a  belt,  it 
i.s  frequently  provided  with  built-in  thermal  protection 


Fig.  1 — Speed-torque  curve  for  a  normal-purpose  split-phase 
motor. 
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to  prevent  damage  from  overloading  due  to  a  tight  belt 
or  incorrect  pulley  ratio. 

Capacitor.  The  capacitor  motor,  a  modification  of  the 
split-phase  type,  is  an  induction  motor  whose  auxiliary- 
winding  is  connected  in  series  with  a  capacitor.  In  frac¬ 
tional  horsepower  ratings,  it  is  generally  built  in  two 
ty|)es — the  capacitor-start  type  and  the  permanent-split 
ca|)acitor  type. 

The  principles  of  operation  and  the  construction  of 
the  capacitor-start  motor  are  similar  to  the  sjdit-phase 
motor  except  for  the  addition  of  the  electrolytic  capacitor. 
The  capacitor-start  fractional  horsepower  motor  is  man¬ 
ufactured  in  ratings  of  from  1/6  to  i  hp.  It  is  a  general- 
purpose  motor  suitable  for  most  applications. 

For  ratings  of  1/3  hp  and  above,  many  capacitor- 
start  motors  are  manufactured  for  dual-voltage  opera¬ 
tion.  In  the  case  of  a  115/230-volt  capacitor-start  motor, 
the  main  winding  is  made  in  two  sections.  The  sections 
are  connected  in  parallel  for  115-volt  operation  and 
in  series  for  230-volt  operation  The  auxiliary  winding 
and  the  capacitor  connect  across  one  section  of  the  main 
w  inding.  \\  iring  connections  for  operation  at  the  desired 
voltage  can  be  made  at  the  motor  terminal  board  follow¬ 
ing  instructions  supplied  by  the  motor  manufacturer. 

The  permanent-split  capacitor  motor  uses  a  continuous- 
duty  oil-filled  capacitor  during  both  the  starting  and 
running  periods.  This  tyj>e  of  motor  has  low-  starting 
current  and  torque.  With  both  the  main  and  auxiliary 
windings  in  the  circuit  at  all  times,  it  is  possible  to  obtain 
speed  control  on  this  type  of  motor  when  the  load  is 
accurately  matched  to  the  motor  characteristics.  No 
centrifugal  starting  switch  or  relay  is  used.  The  speed 
control  is  obtained  by  impressing  different  voltages  on 
the  windings  by  such  means  as  an  autotransformer. 

Shaded -Pole.  Another  type  of  single-phase  motor  is 
the  shaded-pole  motor.  The  starting  tonjue  of  a  shaded- 
pole  motor  is  provided  by  an  auxiliary,  permanently- 
short-circuited  w  inding  or  windings  placed  around  a  por¬ 
tion  of  the  main  pole.  This  winding  is  frequently  a  cop¬ 
per  strap  wrapped  around  a  portion  of  the  pole.  The  flux 
through  the  shaded  section  of  the  pole  lags  behind  the 
flux  in  the  rest  of  the  pole,  thus  producing  the  effect 
of  a  rotating  field  and  providing  a  starting  force.  The 
starting  current  and  torque  of  this  type  motor  are  very 
low  compared  with  other  types  of  single-phase  motors. 
The  shaded-pole  motor  is  rugged  and  simple  in  con¬ 
struction.  Its  low-  efficiency,  due  to  losses  produced  by 
the  shading  coil,  has  limited  its  application  to  the  smaller 
ratings. 


Repulsion-Start.  Although  repulsion-start  induction 
motors  are  in  use,  in  the  fractional  horsepower  sizes  they 
have  been  supplanted  by  the  capacitor-start  motor  in 
many  cases.  Th(!  repulsion-start  induction  motor  starts 
on  the  repulsion  principle.  Single-phase  power  is  ap¬ 
plied  to  the  stator  winding.  This  induces  current  flow 
in  the  rotor  winding,  which  is  similar  to  that  of  a  d-c 
commutator  motor.  The  brush  axis  is  displaced  several 
degrees  from  the  line  of  flux  flow-.  This  permits  an  un¬ 
balanced  current  flow  in  the  two  halves  of  the  rotor  and 
the  resultant  torque  starts  the  motor.  As  it  approaches 
full  speed,  the  armature  coils  are  short  circuited  by  a 
centrifugal  mechanism,  and  the  motor  then  operates  on 
the  induction  principle  with  the  same  characteristics  as 
a  split-phase  or  capacitor-.start  motor.  In  some  motors 
the  brushes  are  lifted  when  the  armature  windings  are 
short  circuited  in  order  to  reduce  brush  wear  and  noise. 
The  advantage  of  the  repulsion-start  induction  motor  is 
extra  high  starting  torcjue  with  low-  starting  current.  It 
has  the  disadvantages  of  a  wound  armature,  brushes, 
armature  short-circuiting  mechanism,  brush-lifting  mech¬ 
anism  and  their  attendant  maintenance. 

Polyphase.  The  polyphase  fractional  horsepower  motor 
is  similar  to  its  integral  horsepower  counterpart  except 
that  it  is  generally  built  with  the  components  designed 
for  split-phase  or  capacitor-start  motors  due  to  its  rela¬ 
tively  low  activity.  The  starting  torque  of  the  polyphase 
induction  motor  is  from  medium  to  high.  It  Ls  suitable 
for  all  constant  speed  applications  where  poly  phase  power 
is  available.  It  has  the  advantage  of  sirnplicitv  and  very 
low  maintenance.  However,  in  many  cases  single-phase 
motors  of  fractional  horsepower  ratings  are  used  even 
though  polyphase  power  is  available  because  the  single¬ 
phase  control  is  simpler. 

Direct-Current.  For  direct-current  use  there  are  shunt-, 
compound-,  and  series-wound  direct-current  motors.  The 
activity  on  these  is  low  but  they  can  be  used  in  place  of 
the  single-phase  or  polyphase  motors  where  d-c  power  is 
available. 

Starting  Torque 

The  starting  torque  in  fractional  horsepower  induc¬ 
tion  motors  is  proportional  to  several  factors,  including 
the  product  of  the  current  in  the  two  windings  and  the 
size  of  the  angle  between  these  currents. 

In  a  typical  split-phase  motor,  the  current  (at  starting) 
in  the  main  winding  usually  leads  the  current  in  the 
auxiliary  winding  by  20  to  30  degrees.  This  creates  the 
needed  revolving  magnetic  field  during  starting.  The 
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Fig.  2 — Speed-torque  curve  for  a  split-phase  motor  having  high 
starting  current. 


starting  torque  of  a  normal  purpose  split-phase  motor 
is  low,  about  140%  of  full  load  torque. 

In  the  case  of  a  capacitor-start  motor  of  the  same  rat¬ 
ing.  the  current  (at  starting)  in  the  auxiliary  winding 
leads  the  current  in  the  main  winding  hy  75  to  85  degrees. 
Because  of  this,  the  starting  torque  of  these  motors  is 
comparatively  high — about  275  to  375%  of  full  load 
torque.  From  this  it  is  evident  that  a  capacitor-start 
motor  can  be  expected  to  produce  from  two  or  three 
times  as  much  starting  torque  per  ampere  as  can  a  split- 
phase  motor. 

Since  the  capacitor-start  motor  is  more  expensive,  the 
question  might  be  raised  as  to  why  we  should  not  in¬ 
crease  the  starting  current  of  the  split-phase  motor  to 
obtain  the  required  starting  torque.  For  example,  if  we 
require  25  oz-ft  of  starting  torque,  why  not  obtain  it 
from  a  split-phase  motor  with  about  40  amperes  starting 
current  instead  of  from  a  capacitor-start  motor  with 
about  15  amperes  starting  current?  One  reason  is  that 
excessive  starting  currents  on  frequent-starting  applica¬ 
tions  may  result  in  objectionable  light  flicker.  In  order 
to  avoid  this,  many  utilities  restrict  the  use  of  single¬ 
phase  motors  with  high  starting  currents.  The  general 
rules  are: 

(1)  Automatically  controlled  single-phase  motors  for 
general  use  cannot  draw  starting  currents  greater  than 
20  amperes  (plus  15%  tolerance)  at  115  volts,  or  more 
than  25  amperes  (plus  15%  tolerance)  at  230  volts. 

(2)  Manually  controlled  single-phase  motors  for  gen¬ 
eral  use  cannot  draw  starting  currents  greater  than  40 
amperes  (plus  15%  tolerance)  at  115  volts,  or  more 
than  50  amperes  (plus  15%)  at  230  volts. 

(3)  Motors  that  draw  starting  currents  greater  than 
these  values  can  be  used  if  approved  by  the  utility. 


Table  2  gives  NF^MA  maximum  locked-rotor  currents 
for  fractional  horsepower  motors  of  different  ratings. 

Figures  1  through  8  show  speed-torque  curves  for 
various  fractional  horsepower  motors.  Suggested  type 
of  application  for  which  each  is  best  suited  is  summarized 
in  Table  5. 

Applying  Fractional  Horsepower  Motors 

.\ameplale  Data.  Vi'hen  selecting  motors  for  an  appli¬ 
cation,  the  motor  must  first  be  matched  to  the  power 
supply.  Kach  motor  has  a  nameplate  attached  to  it.  This 
nameplate  ordinarily  gives  the  name  of  the  manufacturer, 
the  rating  in  horsepower  and  speed,  the  temperature  rise 
and  duty  cycle,  power-supply  frequency  and  voltage,  full¬ 
load  amperc.s,  service  factor,  locked  KVA  code  number, 
and  manufacturer’s  identification  number. 

If  the  motor  nameplate  is  not  accessible,  the  informa¬ 
tion  regarding  power  supply  should  be  available  at  the 
point  the  apparatus  is  connected  to  the  line.  Bower  sup- 
pi)  information  includes  voltage,  frequency,  and  full¬ 
load  amperes.  motor  should  be  connected  only  to  a 
})ower  source  that  matches  its  rating. 

Motors  in  agreement  with  A  KM  A  standards  can  be 
operated  successfully  at  rated  load  with  a  variation  of 
plus  or  minus  10'  <-  in  voltage  or  plus  or  minus  5%  in 
rated  fre(|uencv,  or  a  combined  variation  of  10%.  How¬ 
ever.  this  operation  is  not  necessarily  in  accordance  with 
standards  established  for  operation  at  rated  voltage  and 
fretjucncy. 

The  nameplate  amperes  is  that  current  required  to 
operate  the  motor  under  normal  load.  This  current  must 
be  used  in  many  instances  to  determine  the  proper  size 
of  supply  circuit  and  protector  according  to  the  National 
Klectrical  Code  or  local  code  for  wiring.  The  locked 
K\  A  per  horsepower  is  also  used  in  determining  the  cir¬ 
cuit  protection  according  to  Table  20  of  the  National 
Klectrical  Code  (Not  published  with  article). 

Loading.  Motors  are  designed  to  give  long  and  trouble- 
free  service  when  operated  under  conditions  indicated 
on  the  nameplate.  This  means  that  the  average  load 
should  be  near  the  rated  load.  In  general,  the  most  obvi¬ 
ous  mean.s  of  checking  the  load  on  the  motor  is  hy  com- 
j)aring  the  amperes  taken  by  the  motor  to  that  shown  on 
the  nameplate.  Although  this  is  not  the  best  method  of 


TABLE  2.  NEMA  MAXIMUM  LOCKED-ROTOR  CURRENTS 
OF  60-CYCLE  SINGLE-PHASE  FRACTIONAL  HORSEPOWER 
MOTORS*,  900  to  3600  RPM  INCLUSIVE 


Horsepower  1 

1  1 5  Volts  1 

230  Volts 

1  /6  and  smaller 

20 

10 

1/4 

23 

111/2 

1/3 

31 

15  1/2 

1/2 

45 

22  1/2 

3/4 

61 

30  1  /2 

'Except  the  split -phase  motors  uesd  on  laundry  equipment. 


TABLE  3.  TERMINOLOGY  OF  LOCKED-ROTOR  TORQUE 
CLASSIFICATIONS 


Term 

Very  low 
Low 

Medium 

High 

Extro  high 


Locked-rotor  Torque 
(%  of  Full-hod  Torque) 

Below  85 
85  to  160 
1 60  to  275 
275  to  375 
Above  375 


60 


JANUARY,  1956,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


checkinjf  loatl  and  cannot  be  relied  on  entirely,  it  is 
usually  the  one  most  available  and  for  that  reason  it  is 
«|uite  often  used.  Particularly  with  regard  to  single-phase 
motors,  the  full-load  amperes  may  he  only  40  to  50% 
greater  than  the  no-load  amperes  and  in  some  motors 
may  actually  he  no  greater.  Furthermore,  variations  in 
ap|)lie(l  \oltage  and  in  motor  construction  will  have  con¬ 
siderable  effect  on  the  full-load  amperes  for  single-phase 
niot<)rs. 

If  it  is  necessary  to  calibrate  accurately  the  load  on  a 
motor,  a  much  better  criterion  Is  to  determine  the  watts 
taken  hv  the  motor.  The  watts  supplied  to  the  motor 
when  driving  the  required  load  together  with  the  voltage 
at  which  the  test  is  run,  with  any  duty  cycle  variations, 
should  be  submitted  to  the  manufacturer  with  the  name¬ 
plate  identification  of  the  motor.  With  this  information 
the  manufacturer  can  usually  give  the  actual  load  which 
the  motor  is  driving.  In  connection  with  this,  it  is  usually 
helpful  to  submit  also  the  watts  input  with  motor  run¬ 
ning  without  load — this  permits  the  manufacturer  to 
estimate  the  load  more  accurately.  The  variation  in  watt¬ 
meter  reading  between  no  load  and  full  load  normally 
is  from  3(K)  to  7(X)%  depending  on  size  of  motor. 

W  hen  applying  motors  by  means  of  matching  the  full¬ 
load  amperes,  it  must  be  remembered  that  a  15%  change 
in  current  may  mean  a  25  to  35%  change  in  load;  and 
when  one  loads  a  motor  to  115%  of  its  full-load  amperes, 
the  motor  mav  be  considerably  overloaded. 

Temperature  and  Service  Factor.  General-purpose  mo¬ 
tors  in  the  fractional  horsepower  sizes  are  rated  40  deg  C 
rise  open  for  continuous  duty.  Motor  temperatures  are 
gi\en  in  degrees  Centigrade.  Knclosed  motors  are  rated 
55  deg  rise  continuous  with  or  without  fan.  Intermit¬ 
tent  duty  motors  are  usually  50  deg  rise  open  with  a 
gi\en  time  specified.  All  temperatures  are  based  on  the 
motors  operating  in  a  40  deg  andiient  and  at  less  than 
3300  ft  above  sea  level.  If  operated  under  these  condi¬ 
tions,  the  motor  should  give  excellent  service.  Excessive 
temperature  probably  produces  the  greatest  deteriorating 
<‘fTect  on  motors,  particularly  the  insulation  and  lubrica¬ 
tion.  An  old  rule  of  thumb  says  that  for  each  increase  of 
10  deg  above  the  rated  temperature,  the  life  is  cut  in  half. 

\\  ith  regard  to  temperatures,  the  ones  specified  (which 
are  given  by  MEMA  standards)  are  measured  by  a  liquid- 
in-glass  thermometer  located  against  the  windings.  Tem- 
jierature  readings  taken  by  a  thermocouple  tied  to  the 
winding  or  by  the  rise  in  resistance  method  will  usually 
indicate  about  10  deg  higher  temperatures  on  fractional- 
horsepower  motors. 

It  has  been  realized  for  some  time  that  the  rating  of 
40  deg  rise  for  open  motors  is  very  conservative.  This 
is  particularly  true  since  many  of  the  motors  are  not 


TABLE  4.  NEMA  STANDARD  SERVICE  FACTORS  FOR 
FRACTIONAL  HORSEPOWER  A-C  MOTORS 

Horsepower  |  Factor 


1/20 

1.4 

1/12 

1.4 

i/8 

1.4 

1/6 

1.35 

1/4 

1.35 

1/3 

1.35 

1/2 

1.25 

3/4 

1.25 

operated  continuously  and  are  usually  in  an  average 
ambient  considerably  below  40  deg.  Therefore.  NEMA 
has  adopted  a  standard  service  factor  which  is  listed  on 
the  nameplate  as  S.  F.  These  are  listed  in  Table  4  and 
apply  when  stamped  on  the  manufacturer’s  nameplate. 

This  service  factor  means  that,  for  example,  a  %  hp 
motor  can  be  loaded  to  125%  of  its  full  load  without 
exceeding  50  deg  rise. 

In  determining  temperature  rises,  instruments  should 
be  used.  In  many  fractional  horsepower  motors  the  frame 
temperature  is  more  nearly  that  of  the  windings  than  on 
larger  motors.  A  motor  running  40  deg  rise  in  a  30  deg 
ambient  is  rather  cool,  but  is  still  too  hot  to  touch.  A 
general  rule  is  that  if  one  can  hold  ones  hand  on  a  frac¬ 
tional  horsepower  motor  for  a  reasonable  lengh  of  time, 
the  motor  is  running  fairly  cool. 

Multi-Speed  Operation.  An  induction  motor  is  used 
for  speed  control  only  in  connection  with  a  fan  or  blower. 
There  are  two  methods  of  obtaining  this  speed  control  in 
a  single-phase  motor.  The  first  method  is  by  changing 
the  number  of  poles  using  two  different  windings— one 
for  the  high  speed,  one  for  the  low.  The  windings  are 
arranged  so  that  if  one  connection  is  used,  it  will  operate 
at  the  speed  of  a  four-pole  motor,  and  if  another  con¬ 
nection  is  used,  it  will  operate  at  the  speed  of  six-  or 
eight-pole  motor.  With  this  arrangement  slight  variations 
in  voltage  or  fan  load  do  not  greatly  change  the  operat¬ 
ing  speeds.  Another  method  of  speed  control  is  by  vary¬ 
ing  the  voltage  to  either  a  shaded-pole  or  permanent- 
split  capacitor  motor.  This  method  should  be  applied 
only  to  direct-connected  fans  or  blowers. 

In  Fig.  4,  the  solid  line  ABCD  represents  the  torque 
produced  by  the  motor  at  various  speeds  at  rated  voltage. 
The  fan  or  blower  curve  represents  the  torque  required 
to  drive  the  fan  at  each  speed.  When  the  output  torque 
of  the  motor  at  a  given  speed  equals  the  torque  required 
to  drive  the  fan  at  this  speed,  the  motor  will  operate  at 
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Fig.  4 — Speed-torque  curve  for  a  permanent-split  copacitor 
motor. 

the  speed  indicated  by  point  C.  If  the  voltage  to  the  motor 
is  reduced,  the  output  torque  of  the  motor  will  be  along 
line  AEFG.  Under  these  conditions  the  motor  will  operate 
at  the  speed  of  point  F.  This  gives  speed  control  by  vary¬ 
ing  the  voltage  to  a  motor.  This  works  most  successfully 
only  with  fan-type  loads  in  which  torque  required  in¬ 
creases  with  speed  and  on  motors  having  no  starting 
switch.  Any  voltage  setting  can  be  used  to  obtain  a  de¬ 
sired  speed.  However,  it  must  be  realized  that  with  low- 
voltage  settings  the  starting  torque  is  reduced  so  that 
the  motor  may  not  start.  For  this  reason,  this  method 
of  speed  control  is  applied  only  to  direct  connected  fans 
and  blowers  as  the  friction  in  a  belt  may  prevent  the 
motor  from  starting  on  low  speeds.  Also,  the  fan  and 
motor  must  be  matched  to  obtain  proper  speed  control. 
A  fan  that  will  not  properly  load  a  motor  Uuch  as  that 
shown  in  Fig.  4  as  50%  fan  load)  will  not  give  proper 
speed  control.  On  reduced  voltage,  the  speed  would  only 
be  reduced  to  point  F. 

There  are  many  methods  for  reducing  the  effective 
voltage  to  the  motor.  Among  these  are  autotransformers, 
connecting  dual-voltage  motors  for  high  voltage  and  ap¬ 
plying  the  lower  voltage,  or  having  an  intermediate  wind¬ 
ing  connected  into  the  circuit  to  reduce  effectively  the 
voltage  to  the  main  winding. 

As  one  can  see,  variation  of  fan  load  or  applied  volt¬ 
age  will  result  in  a  variation  in  motor  speed.  Multi-speed 
motors  ordinarily  operate  at  a  lower  full-load  speed  with 
the  load  point  nearer  the  breakdown  or  maximum  torque 
point  since  this  method  facilitates  varying  the  speed. 

Motor  Protection 

Protection  of  motors  is  described  in  appropriate  elec¬ 
trical  codes,  Underwriters’  publications,  and  elsewhere 
in  this  article.  However,  attention  is  directed  to  a  particu¬ 
lar  type  of  motor  protection  called  inherent  overheating 


protection.  This  type  of  protection  refers  to  a  tempera¬ 
ture-  and  load-sensing  device  that  disconnects  the  motor 
from  the  line  when  the  temperature  of  the  winding  be¬ 
comes  excessive  under  any  abnormal  condition.  Since 
temperature  is,  in  many  instances,  the  reason  for  motor 
failure,  an  inherent  device  offers  ideal  protection  so  that 
short  overloads  o’  delayed  starting  will  not  cause  nuis¬ 
ance  outages  unle!^  ?  such  conditions  will  severely  damage 
the  motor. 

In  fractional  horsepower  single-phase  motors  there 
are  two  windings,  the  starting  and  the  main.  The  main 
winding  has  considerable  thermal  capacity  and  operates 
whenever  the  motor  is  turned  on.  The  starting  winding 
has  relatively  little  thermal  capacity  and  is  connected 
only  during  starting.  The  inherent  protector  guards  the 
starting  winding  by  tripping  out  in  a  short  time  when  the 
current  is  high,  such  as  under  locked-rotor  conditions. 
It  protects  the  main  winding  by  being  sensitive  to  tem¬ 
perature;  it  removes  the  motor  from  the  line  when  the 
main  winding  temperature  becomes  excessive.  In  this 
manner  inherent  protection  truly  protects  a  motor. 

Two  types  of  protection  are  in  common  use — the  auto¬ 
matic-reset  and  manual-reset  types.  With  the  automatic- 
reset  type,  the  motor  cools  to  a  safe  temperature  and 
automatically  resets  and  attempts  to  start.  If  conditions 
are  changed  so  that  temperatures  do  not  then  become 
excessive,  the  motor  will  continue  its  operation.  If  condi¬ 
tions  are  still  unsafe,  it  will  again  remove  the  motor  from 
the  line.  This  cycling  will  continue  until  the  motor  is 
shut  off.  If  for  some  reason  it  would  be  hazardous  for 
a  motor  to  start  after  once  tripping,  a  manual-reset  pro¬ 
tector  is  used  in  which  the  operator  must  manually  reset 
the  protector  before  the  motor  will  again  start. 

Which  Motor  to  Use 

In  selecting  the  type  motor  to  use  for  a  given  applica¬ 
tion,  the  characteristics  of  the  motors  outlined  in  Table  1 


Fig.  5 — Speed-torque  curve  of  a  shaded-pole  motor. 
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should  be  considered.  Often  several  types  can  be  used. 

Fam  and  Blowers.  For  shaft-mounted  fans  and  blowers, 
little  starting  torque  is  required.  However,  some  blow'ers 
have  relatively  high  inertia  and  the  motor  must  come 
up  to  speed  quickly  before  the  starting  winding  is 
damaged.  Also,  a  long  acceleration  will  draw  a  heavy 
current  and  cause  lights  to  dim  during  acceleration. 

In  these  cases,  if  a  polyphase  motor  and  supply  art; 
available,  use  them.  If  not,  the  normal-purpose  split- 
phase  motor  can  be  used  if  accelerating  time  is  not  ex¬ 
cessive.  The  high-starting-current,  split-phase  motor  is 
the  least  expensive  but  should  be  used  only  where  manual 
starting  is  used  and  starts  are  infrequent. 

A  two-speed,  split-phase  motor  can  be  used  if  correct 
speeds  can  be  obtained.  Permanent-split  capacitor  or 
shaded-pole  motor  can  be  used  if  variable  speed  is  de¬ 
sired.  In  this  case,  a  shaded-pole  motor  is  a  low-perform¬ 
ance  motor  whereas  the  permanent-split  capacitor  motor 
operates  at  higher  efficiencies  and  power  factor  and 
lower  noise  levels. 


TABLE  5.  SUITABLE  APPLICATIONS  FOR  FRACTIONAL 
HORSEPOWER  MOTORS 

Fig.  No.  and 

Type  Motor 

Suitable  Applications 

Fig.  1.  Split-phase 
motor. 

Motor  hos  0  starting  current  within 
the  NEMA  standard  and  is  suitable 
for  frequent  starting. 

Fig.  2.  Split-phase 
motor  with  high 
starting  current. 

Motor  hos  a  starting  current  above 
the  NEMA  standard  and  is  suitable 
for  infrequent  starting  or  where  the 
higher  storting  current  is  not  objec¬ 
tionable. 

Fig.  3.  Capacitor- 
start  motor. 

Motor  has  starting  current  within  the 
NEMA  standard  and  has  high  starting 
torque.  It  is  suitable  for  general  pur¬ 
pose  use  since  it  can  start  heavy  loads 
without  causing  excessive  light  flicker 
on  normal  circuits. 

Fig.  4.  Permanent- 
split  capacitor  mo¬ 
tor. 

Motor  has  very  low  starting  torque  and 
low  starting  current.  Value  of  capaci¬ 
tance  of  the  oil-filled  capacitor  must 
oe  selected  to  provide  satisfactory  full 
load  operation.  With  a  fan-type  load 
accurately  motched  to  motor  charac¬ 
teristics,  this  motor,  with  a  controller, 
can  provide  very  good  multi-speed  and 
dual-voltage  operation. 

Fig.  5.  Shaded-pole 
motor. 

Motor  has  very  low  starting  torque. 
Speed  when  driving  a  fan-type  load 
can  be  adjusted  by  means  of  a  series 
choke  coil  or  resistor.  Low  efficiency 
ond  power  factor  have  limited  its  use 
ta  the  smaller  ratings. 

Fig.  6.  Polyphase 
motor. 

Motor  has  good  starting  torque  and 
can  be  used  far  general  purpose  ap¬ 
plications  wherever  polyphase  power 
is  ovailable.  Breakdown  torque  (maxi¬ 
mum  torque  a  motor  will  develop  with¬ 
out  an  abrupt  drop  in  speed)  of  this 
motor  is  much  higher  than  for  corre¬ 
sponding  single-phase  motor  to  main¬ 
tain  proper  full-load  speed. 

Fig.  7.  Compound- 
wound  d-c 

Speed-torque  curve  for  a  shunt-wound 
motor  would  be  somewhat  similar  with 
the  no-load  speed  being  about  10% 
less  and  the  starting  torque  about 
350%  of  full  load  torque.  There  is 
very  little  speed  variation  for  these 
motors  ot  normal  load. 

Fig.  8.  Series 
wound  d-c 

Motors  are  used  for  the  smaller  ratings 
with  fan-type  loads. 

Fig.  6 — Speed-torque  curve  of  a  fractional  horsepower 
polyphase  motor. 

Capacitor-start  motors  are  used  when  starting  time 
must  be  decreased  on  high-inertia  loads,  or  on  larger 
motors  where  the  starting  torque  must  be  greater  than 
that  produced  by  a  normal-purpose  split-phase  motor. 

The  same  remarks  apply  to  belted  fans  and  blowers, 
except  that  shaded-pole  motors  and  permanent-split  capa¬ 
citor  motors  should  be  omitted  because  their  inherent  low 
starting  torque  is  not  sufficient  to  start  a  belted  load 
under  various  conditions  of  belt  tension. 

Compressors.  Compressor  units  either  have  the  motor 
hermetically  sealed  in  the  unit  or  the  motor  drives  a 
.•separate  compressor  bv  means  of  a  belt.  The  belt-driven 
compressor  requires  a  large  starting  torque  as  it  may 
have  to  start  under  considerable  back  pressure  with  con¬ 
siderable  friction  and  low  line  voltages.  The  line  voltage 
usually  drops  when  the  motor  is  turned  on.  For  these 
reasons  the  polyphase,  capacitor-start  a-c  motors  and  the 
compound-wound  d-c  motors  are  used.  Hermetic  com¬ 
pressors  for  air  conditioning  service  generally  require 
a  capacitor-start  motor  that  has  an  external  relay  to  dis¬ 
connect  the  starting  winding  when  the  motor  reaches 
running  speed.  In  some  cases  a  two-value  capacitor  mo¬ 
tor  can  be  used.  A  split-phase  motor  with  relay  can  be 
used  if  starting  torque  requirements  are  low. 

Sump  Pumps.  Sump  pumps  are  usually  operated  very 
infrequently  and  are  built  as  inexpensively  as  possible. 
Performance  is  of  little  importance  and  a  high  starting 
current  split-phase  motor  will  normally  suffice.  However, 
for  a  sump  pump  that  starts  regularly  and  often,  a  normal- 
purpose  split-phase  motor  may  be  required  because  it  has 
less  tendency  to  produce  flickering  of  lights. 

Oil  Burners.  For  oil  burners  the  motor  drives  a  blowe^ 
and  a  pump,  neither  of  which  requires  much  starting 
torque.  A  normal-purpose  split-phase  motor  is  almost 
always  used,  except  for  the  large  commercial  burners. 
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Fig.  7 — Speed-torqu3  curve  for  a  compound-wound  direct- 
current  fractional  horsepower  motor. 


These  large  units  may  require  capacitor-start  motors  he- 
cau.'ie  of  their  size. 

Hot-Water  Pumps.  Hot  water  pumps  operate  at  low 
pressures.  The  normal-purpose  or  high-starting-current 
split-phase  motors  are  satisfactory,  depending  on  fre¬ 
quency  of  starting  and  running  time. 


Analysis  of  Application 

A  general  guide  in  selecting  a  motor  to  drive  a  newly- 
designed  machine  is  provided  in  Table  1.  It  is  helpful  to 
understand  why  a  certain  type  of  equipment  is  usuallv 
dri\en  by  one  type  of  motor. 

In  selecting  a  motor  for  a  particular  application,  the 
requirements  should  be  studied  and  some  of  the  types  of 
motors  eliminated  until  the  choice  of  drive  is  narrowed 
down  to  one  or  two. 

The  belt-connected  furnace  blower  application,  for  ex¬ 
ample,  can  be  analyzed  as  follows: 


Power  Supply: 


Horsepower : 


Torque: 


Locked-Rotor  or 
Starting  Current: 


Usually  single-phase,  OO-cycle, 
alternating  current  is  available. 

1/6,  1/4,  13,  1/2  or  3/4  hp 
depending  upon  the  design. 

Belted  blower  load  is  fairly 
constant.  Starting  torque  de¬ 
pends  upon  inertia  of  blower 
and  tightness  of  the  belt. 

NEMA  standards  or  utility 
regulations. 


Overload  Protection:  Desirable  to  protect  the  motor 
against  unusual  conditions. 


Mechanical  Features:  Industry  standard  is  open,  resi' 
lient-mounted  motor. 


.Afsume  that  information  on  the  blower  used  indicates 
that  it  can  supply  the  required  amount  of  air  when  oper¬ 
ated  at  the  desired  speed  with  a  motor  output  of  0.4  hp 
at  1725  rpm.  This  would  indicate  a  load  of  1.2  times  the 
namejdate  rating  of  a  ^  ;5  hp  motor.  Open  40  deg  general- 
|)un)«)se  motors  have  a  service  factor  of  1.35  according  to 
Nl'M.V  standards.  This  means  that  where  the  operating 
conditions  are  usual,  such  a  motor  will  carry  1.35  times 
its  rated  horsepower  without  exceeding  a  50  deg  rise.  If 
the  ambient  temperature  is  excessive  or  the  motor  is  in  a 
small  confined  space  or  under  unusual  conditions,  it  will 
not  be  possible  to  take  advantage  of  this  ability  to  handle 
extra  load  under  favorable  conditions. 

If  the  power  available  is  single-phase,  60-cycle,  alter¬ 
nating  current,  the  polypha.=e  and  direct-current  motors 
are  cl'iirnalcd  from  consideration.  The  shaded-pole  motor 
is  eliminated  because  of  the  horsepower  retjuired.  The 
.'ilarting  torque  of  a  permanent-split  capacitor  motor  does 
not  make  it  suitable  for  most  bell-driven  loads.  Therefore, 
we  ha\e  a  choice  between  a  split-phase  motor  and  a  ca¬ 
pacitor-start  motor  for  this  application. 

riie  choice  l.etween  these  two  types  of  motors  deiiends 
upon  the  effort  required  to  start  the  blower  and  bring  it 
up  to  operating  speed.  This  will  depend  upon  the  tight¬ 
ness  of  the  licit,  the  |)ullev  ratio,  and  the  inertia  (if  th:* 
blower.  If  the  belt  is  not  too  tight  and  the  blower  is  light 
weight,  it  is  probable  that  a  splil-pha  e  motor  will  be 
satisfaclor\ ,  On  this  application  the  motor  used  should 
meet  the  NEMA  standards  for  starting  current  and  thus 
the  high-.«tartiug-current  type  of  splitphase  motor  is  n<»t 
indicated.  If  the  belt  tension  is  high  or  the  blower  is 
1  eavy,  the  capacitor-start  motor  should  be  used. 

On  this  application  the  mot(»r  should  be  provided  with 
inherent  overhead  protection  to  prevent  overheating  be¬ 
cause  of  too  much  belt  tension,  incorrect  j)ullev  siz(%  or 
incorrect  installation. 


Fig.  8 — Speed-torque  curve  for  j  series-wound  d-c  froctionol 
horsepower  motor. 
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Fig.  1.  Fully  and  automatically  air  conditioned  plant  for  the  Houston  Post. 

Centralized  Automatic  Operation  of  a 

Newspaper  Plant 

Air  Conditioning  System 


M.  L  HOGLUND 

Manager,  Refrigeration  Department,  The  Trane  Company,  La  Crosse,  Wis. 


An  electronic  control  panel  automatically  guides  two  cen¬ 
trifugal  compressors  through  wide  load  variations  from  20 
to  400  tons  in  the  plant  and  offices  of  the  Houston  Post. 

DI VKRSIFIEI),  around-the-clock  activities  create  wide 
air  conditioning  load  variations  in  a  modern  news¬ 
paper  plant.  From  executive  offices  to  press  room,  there 
is  a  demand  for  air  conditioning  to  solve  certain  specific 
air  problems.  Cooling  may  be  needed  in  one  part  of  the 
building  at  the  same  time  heating  is  required  in  another. 
An  example  of  how  typical  newspaper  plant  air  condi¬ 
tioning  problems  are  handled  may  be  illustrated  with  the 
new  four-million  dollar  Houston  Post  building  in  Houston, 
Texas.  Here  all  heating  and  cooling  requirements  are  met 
completely  and  automatically. 

Air  Conditioning  Problems 

( 1  I  The  home  of  the  Houston  Post  (Fig.  1)  is  a  three 
story  brick  structure  with  118,000  square  feet  of  floor 
space.  The  building  has  very  few  windows.  There  are  no 
windows  on  the  first  and  third  floors.  On  the  second  floor 


of  the  front  section,  where  editorial  and  e.xecutive  offices 
are  located,  windows  extend  in  a  continuous  narrow  glass 
band  across  the  front  and  sides  of  the  building. 

(2)  A  giant  battery  of  fifteen  presses  operate  in  the 
press  room  150  feet  long,  25  feet  wide  and  three  stories 
I'iigh.  Presses  are  turned  by  18  five-horsepower  d.c.  motors 
w  hich  generate  considerable  heat. 

During  the  course  of  printing  120,000  papers  an  hour, 
large  quantities  of  ink  are  fed  to  the  rollers  and  applied 
to  the  cylindrical  rotogravure  plates.  Naturally,  such  a 
rate  of  operation  agitates  and  atomizes  much  ink.  Ink 
mist  constantly  in  the  air  when  the  high-speed  rotary 
presses  are  in  operation  must  be  removed  by  thorough 
ventilation. 

(3)  A  stereotype  room  on  the  third  floor,  where  casts 
of  printing  type  are  made,  keeps  pots  containing  approxi¬ 
mately  18  tons  of  molten  metal  on  hand  for  this  process. 
Located  in  the  interior  of  the  building,  this  room  has  no 
windows. 

(4)  A  composing  room  on  the  third  floor,  where  dozens 
of  gas-fired  typesetting  machines  are  located,  also  is  win¬ 
dowless. 
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Fig.  2.  Centrifugal  compressor  for  air  conditioning  system. 
Graphic  control  panel  is  at  left. 


(5)  The  company  cafeteria  and  kitchen  on  the  second 
floor,  which  operates  around  the  clock,  has  a  large  latent 
heat  load. 

(6)  These  factors  made  the  majority  of  the  air  condi¬ 
tioning  load  internal.  High  internal  load  meant  that  some 
cooling  would  be  required  most  of  the  year,  regardless 
r)f  outside  temperatures. 

(7)  Also,  the  dry  Houston  climate,  with  six  months 
of  summer  and  six  months  of  variable  20-degree  to  90- 
degree  weather,  had  to  be  considered. 

Automatic  Operation  Specl^ed 

The  managers  of  the  Houston  Post  building  stipulated 
early  in  the  design  stages  of  their  building,  that  the  air 
conditioning  installation  be  completely  automatic  and  de¬ 
signed  for  maximum  economy  of  operation.  Because  of 
this  requirement,  the  Post  building  is  the  first  building 
in  the  Houston  area  utilizing  refrigeration  machines  of 
the  centrifugal  type  (Fig.  2 1  which  are  started  and  stopped 
automatically  without  supervision.  The  building’s  centif- 
ugal  refrigeration  machines  and  their  associated  chilled 
water  pumps,  condenser  water  pumps,  cooling  tower  fans, 
purge  pumps,  oil  pumps,  etc.,  are  oj)erated  by  control 
devices  w  hich  measure  the  actual  building  load.  The  refrig¬ 
eration  machines  are  controlled  at  reduced  capacities  if 
necessary  to  offset  building  load.  This  means  a  saving  of 
horsepower  consumed  and  a  sa\ing  in  operator  super¬ 
visory  time. 

Zoning 

The  Post  building  was  divided  into  fifteen  air  condi¬ 
tioning  zones.  A  primary  air  unit,  delivering  24,2 10  cfm, 
provides  outdoor  air  and  part  of  the  heating  and  cooling 
to  air  handling  units  in  individual  zones.  Primary  a  r 
temperature  can  be  controlled  so  as  to  prr)vide  heat  to 
some  spaces  while  others  are  cooled,  even  though  a  two- 
pipe  system  serves  the  air  handling  units.  Outside  air  is 
conditioned  in  accordance  with  the  basic  control  sequence 
shown  in  Fig.  3.  Temperature  is  varied  as  outdoor  tem¬ 
perature  is  varied. 

Electronic  controls  located  in  the  conditioned  space 
regulate  three-way  mixing  valves  in  the  coil  return  water 
line  to  mix  coil  return  and  bypass  supply  water  in  ac¬ 


cordance  with  space  temperature  demands.  For  winter 
heating,  warm  water  is  used  in  the  summer  cooling  coils 
of  the  air  handling  units. 

Each  unit  has  its  thermostatic  action  reversed  by  means 
of  a  thermostat  attached  to  the  unit  water  supply  line  so 
as  to  determine  when  water  supply  is  changed  from  cool¬ 
ing  to  heating  cycle  and  vice-versa. 

Hot  machines  in  the  stereotype  and  composing  rooms 
were  hooded  and  exhausted;  some  were  j)rovided  with 
radiation  shields. 

In  the  press  room,  the  lb  press  drive  motors  were 
cooled  With  waste  ventilation  air  and  exhausted  to  the 
outside.  A  utility  fan  suspended  from  the  ceiling  of  the 
second  floor  control  room  withdraws  air  from  the  third 
floor  composing  room.  This  air  does  .some  cooling  of  the 
electrical  controls  in  the  control  room  and  then  is  ex¬ 
hausted  by  another  utility  fan  which  forces  it  into  a  duct 
and  through  the  press  drive  motors. 

Even  the  boiler  room  at  the  rear  of  the  first  floor  is  air 
conditioned  by  a  ceiling-hung  air  handling  unit.  The  cool¬ 
ing  coil  in  this  unit  is  provided  w  ith  water  which  has  been 
circulated  through  a  reheating  coil  in  the  primary  air 
unit.  In  turn,  the  heat  taken  from  the  boiler  room  is  used 
to  re-beat  tbe  cooled  and  debumidified  air  in  the  jirimary 
air  system. 

Press  Room  Conditioning 

Three  air  handling  units,  with  a  combined  capacity  of 
45,000  cfm,  serve  tne  press  room.  These  units  are  not 
connected  with  the  primary  air  unit.  They  have  a  spt'cial 
arrangement  of  controlled  dampers  and  duct  work  to 
allow  use  of  outdoor  air  for  cooling  during  periods  when 
tlic  rest  of  the  system  is  on  the  heating  cycle.  During  the 
coiding  cycle,  when  each  of  these  units  is  being  supplied 
with  chilled  water,  they  use  I00',c  recirculatiMl  air  and 
have  thermostat  control  of  a  coil  three-way  mixing  valve. 

W  henever  the  supplv  water  thermostat  senses  a  change 
in  v^ater  supplv  temperature  to  indicate  a  heating  cycle, 
motorized  outside  air  damjK'rs  are  opened  on  one  unit 
to  allow  this  unit  to  use  outside  air.  ,\t  this  time,  motor¬ 
ized  exhaust  damjiers  open  to  allow  a  portion  of  the  sup|»ly 
air  from  the  two  remaining  units  to  be  discharged  to 
the  outside.  Each  unit  thermostat  controls  its  mixing  valve 
in  accordance  with  the  space  demand  for  heating.  The 
unit  utilizing  outride  air  has  an  additional  thermostat 
located  in  the  air  supply  stream  to  act  as  a  low  lindt 
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Fig.  4.  Horsepower  vs.  tonnage 
load. 


tliernioptat  to  throttle  the  outside  dampers  towards  close 
position,  should  supply  air  drop  below  45  deg.  Outside 
air  dampers  are  closed  at  35  deg  supfdv  air  temperature. 

Instrumentation 

Supply  water  t<»  all  fan  and  coil  units  and  the  primary 
air  unit  is  changed  from  hot  to  chilled  water  simultaneous- 
1) .  I  his  ehangeoN  cr  is  automatic  as  determined  hv  outdoor 
temj)erature. 

Whenever  outdoor  temjxjrature  is  above  50  deg,  chilled 
water  is  sujtplied  to  all  units.  The  hot  water  supply  pump 
is  stopjjed  and  the  chilled  water  circulating  pumps  are 
able  t(»  start  under  command  of  the  refrigeration  load 
controller. 

In  order  to  provide  maximum  economy  of  operation, 
starling  and  stopping  of  these  machines  with  their  re- 
speeli\e  chilh'd  water  pumps  are  determined  by  instru¬ 
ments  measuring  refrigeration  load  conditions. 

A  non-indieating,  electronic  differential  temperature 
controller  measures  temperature  differential  between  the 
chilled  water  return  and  supply  chilled  water  supply.  This 
instrument  transmits  a  pneumatic  air  pressure  of  3  to 
13  psi  as  differential  temperature  varies  between  0  and 
15  deg.  The  relatimiship  between  transmitted  air  pressure 
and  differential  temperature  change  is  a  linear  function 
with  |)ro\ision  made  at  the  instruments  to  fully  adjust 
the  pounds  air  ])ressure  change  per  degree  change  in 
differential  temperature. 

A  differential  converter  is  located  at  a  flange-connected 
orifice  plate  jilaced  in  the  main  chilled  w’ater  supply  line, 
riiis  instrument  transmits  a  pneumatic  signal  which  varies 
from  3  to  13  ]»si  as  chilled  water  varies  from  (•  to  100  gpm. 
'I  he  air  pressure  transmitted  is  proportional  to  the  square 
of  the  flow . 

The  air  pressure  transmission  from  the  differential  tem¬ 
perature  instrument  and  the  differential  converter  for  flow 
detection  is  piped  into  a  pneumatic  ratio  relay  which,  in 
turn,  transmits  the  sum  of  these  two  air  pressures  to  a 
Duplex  indicating  pressure  controller.  This  pressure  con¬ 
troller  then  transmits  an  air  pres-sure  w'hich  varies  from 
3  to  13  psi  in  direct  jirojiortion  to  its  input  pressure  of  6 
to  20  psi. 


The  Duplex  pressure  controller  is  set  to  operate  pneu¬ 
matic  diverting  relays,  which  are  arranged  to  start  and 
stop  the  refrigeration  machine  in  the  following  sequence 
as  input  pressure  to  this  controller  is  varied  to  indicate 
a  change  in  system  capacity  as  desired. 

The  500  gpm  pump  is  started  manually.  The  refrigera¬ 
tion  temperature  controller  for  the  150-ton  refrigeration 
machine  then  begins  to  control  this  machine’s  suction 
damper  to  maintain  chilled  water  supply  temperature  at 
46  deg.  A  pneumatic  electric  switch  starts  this  machine 
through  its  control  panel. 

Whenever  the  flow  and  differential  temperature  instru¬ 
ments  of  this  150-ton  machine  indicate  the  machine  is 
operating  at  150-ton  load,  the  700  gpm  chilled  w  ater  pump 
is  started.  The  250-ton  refrigeration  machine  is  started 
under  control  of  a  chilled  water  temperature  controller, 
a  150-ton  refrigeration  machine  stops,  and  its  500  gpm 
chilled  water  pump  stops  after  a  pre-set  time  delay.  The 
250-ton  machine  suction  damper  is  then  controlled  to 
maintain  46  deg  supply  water  temperature. 

When  load  is  increased  to  indicate  that  operation  of 
number  two  machine  has  reached  250  tons,  the  150-ton 
machine  and  its  chilled  water  pump  is  started  and  oper¬ 
ates  under  control  of  its  refrigeration  controller.  Both 
machines  continue  to  operate  as  long  as  load  indication 
is  between  250  and  400  tons. 

On  a  decrease  in  load  indication  to  approximately  200 
tons,  the  150-ton  machine  and  its  chilled  water  pump 
are  stopped. 

The  250-ton  machine  operates  until  load  indication  de¬ 
creases  to  approximately  90  tons,  at  which  point  the  150- 
ton  machine  and  its  chilled  water  pump  are  started  and 
the  250-ton  machine  and  its  700  gpm  chilled  water  pump 
are  stopped. 

The  500  gpm  chilled  water  pump  continue  to  run  when¬ 
ever  load  indication  is  less  than  90  tons  unless  stopped 
manually.  The  refrigeration  controller  for  the  150-ton 
machine  stops  this  machine  whenever  it  has  reached  ap¬ 
proximately  20%  capacity. 

Individual  chilled  water  temperature  controllers  on  each 
machine  have  a  miniature  indicator  providing  remote 
indication,  remote  reset  of  control  point,  and  remote  selec- 
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lion  of  manual  or  automatic  operation.  A  miniature  two- 
point  strip  chart  recorder  receives  and  records  transmis¬ 
sions  from  the  differential  temperature  instrument  and 
the  chilled  water  supply  instrument.  Miniature  indicating 
flow  meters  with  their  respective  pneumatic  transmitters 
indicate  condensed  water  flow  and  hot  water  How  during 
the  heating  cycle. 

Graphic  Control  Panel 

All  receivers  for  instruments  are  mounted  on  a  graphic 
control  panel,  shown  in  Fig.  2.  Water  flow  is  indicated 
by  direction  arrows  mounted  on  the  panel.  This  panel 
illustrates  graphically  the  mechanical  system’s  circuitry 
for  chilled  and  hot  water  to  the  building,  the  condenser 
and  cooling  tower  water  circuits  and  the  air  stream  tem- 
})eratures.  Water  flow  circuits,  pumps,  coils  and  so  on 
are  depicted  by  means  of  anodized  aluminum  and  colored 
plastic  strips.  The  basic  idea  of  the  color  graphic  panel  is 
to  depict  an  operation  in  its  entirety  and  not  in  a  number 
of  disassociated  increments  as  is  commonly  the  case. 

Completely  automatic  operation  of  the  air  conditioning 
svstem  frees  a  full-time  engineer  for  other  duties.  Nor¬ 
mally  a  cooling  plant  of  this  size  requires  his  full  attention. 

Heating  Cycle 

Whenever  outdoor  temperature  is  below  50  deg,  the 
supply  water  svstem  is  on  a  heating  cycle.  Hefrigeration 
is  stopped,  steam  boiler  operates,  and  the  main  system 
hot  water  circulaling  pump  is  started. 


Hot  water  supply  temperature  is  controlled  at  the  hot 
water  converter.  An  insertion  thermostat  is  located  in  the 
hot  water  supply  to  operate  a  motorized  steam  valve  in 
steam  su[)plv  to  the  converter.  lb)t  water  supj)ly  tempera¬ 
ture  is  reset  as  shown  in  Fig.  5  as  outdoor  temperature 
changes. 

Power  Consumption  vs.  Load  Requirement 

As  the  refrigeration  svstem  automatically  adjusts  to 
varying  cooling  requirements,  power  consumption  is  re¬ 
duced  in  almost  direct  proportion  to  load.  Fig.  4  shows 
curv  es  of  horsepow  er  versus  tons  load.  I  he  bottom  curves 
give  the  horsepower  reejuired  by  the  refrigeration  ma¬ 
chines  only.  A  second  set  of  curves  indicate  the  horse¬ 
power  consumed  by  the  machines  plus  the  pumj)s.  I'he  toj) 
curves  show  total  consumption  of  the  refrigeration  ma- 
<  hine.s.  pumps  and  cooling  tower  fans. 

In  Fig.  4,  ‘‘down  shift’’  and  “up  shift”  are  indicated. 
“I'p  shift”  means  the  150-ton  refrigeration  machine  is 
cut  off  and  the  250-ton  machine  is  in  operation,  or  the 
150-ton  machine  is  operating  in  addition  to  the  250-ton 
machine. 

The  Houston  Post  building  was  constructed  in  eleven 
months.  The  air  conditioning  system  was  installed  for 
less  than  S500  per  ton.  All  air  conditioning  e(|ui|)ment 
was  manufactured  by  The  Trane  Company,  La  (irosse, 
Wisconsin,  controls  by  Minneapolis-Honeywell. 

Herbert  Voelker  and  Associates,  architects  and  engi¬ 
neers  of  Houston,  prepared  the  plans  and  specifications 
for  the  building. 


Steam  Service  and  Air  Conditioning  for  a  Mental  Hospital 


There  is  nothing  conservative  and  very  little  that  can 
be  considered  commonplace  about  New  Jersey’s  S21 
million  state  mental  hospital  at  Ancora.  At  completion, 
when  its  extensive  wards,  cottages,  and  “disturbed”  build¬ 
ings  are  fully  .staffed  and  tenanted,  27(X)  patients  and  800 
full  time  members  of  the  professional  staff  will  occupy 
the  center’s  twenty-two  major  buildings. 

In  the  important  sphere  of  heating,  ventilating  and  air 
conditioning,  a  great  deal  has  been  done  to  provide  in¬ 
mates  and  personnel  with  balanced  and  uniform  tempera¬ 
tures  for  maintaining  the  kind  of  atmospheric  environ¬ 
ment  that  i.s  conducive  to  physical  and  emotional  well 
1  eing  and  recovery.  Air  conditioning  and  steam  radia¬ 
tion  serving  every  major  building  have  been  engineered 
to  produce  comfort  with  an  absolute  minimum  of  human 
direction  or  maintenance. 

Seven  to  fourteen  separate  networks  drawing  steam 
from  the  main  loop  serve  each  of  the  hospital’s  main 
buildings,  and  through  zoning  several  advantages  are 
realized.  A  failure  can  be  located  with  a  minimum  of 
tracing  and  is  contained  in  one  small  segment  of  the  sys¬ 
tem.  Intensive  zoning  localizes  faults  and  thus  speeds  tbe 
work  required  to  repair  a  ruptured  or  malfunctioning  line. 

The  source  of  the  7  psi  steam  that  is  utilized  for  general 
heating  is  a  6-mile  high-pressure  steam  main  transmitting 
125  psi  steam  generated  at  a  boiler  house  enclosing  three 
Babcock  &  Wilcox  package  boilers.  The  reduction  of  high 
pressures  to  7  psi  at  header  points  that  branch  off  the 
main  loop  Ls  performed  by  Atlas  pressure  reducing  valves 
and  temperature  regulators,  as  is  the  reduction  of  high 


pressures  to  40  psi  steam  for  energizing  cooking  ami 
sterilizing  equipment.  Low  pressure  steam  is  used  to  heat 
domestic  hot  water  stored  in  large  ouanlities  at  nu  nerou' 
points  of  consumption  throughout  the  hospital. 

\  ear-round  air  conditioning  for  the  observation  and 
operating  rooms  assures  not  only  stable  and  comf  triable 
temperatures,  but.  nntst  importantly,  dehumir'ifies  the  op¬ 
erating  areas  to  prevent  static  electricitv  from  discliarging 
and  igniting  fumes  that  are  unavoi.lably  released  during 
anesthesia.  Central  station  equipir.ent  is  situated  in  a  pent¬ 
house  compartment  above  the  surg’cal  su  tes  a.;d  can 
operate  a  full  25.9  ton  ca])acity.  Ai.KX  K\^.  Fngineer. 
(  harles  Finikin  ii  Sons.  Inc. 


ALL  THRFF  of  the  Reference  Sections  on 
HIGH  TKMPKRATl  RF  W  ATFR.  by  Owen  S. 
Lieberg,  will  be  bound  together  as  a  32-page 
covered  booklet  available  soon  for  SI. 50  post- 
paid. 

Order  now  or  w  rite  for  quantity  prices.  Falitor. 

Air  Conditioning.  Hkating  and  Ventilating 
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This  is  the  third  and  concluding  reference  section  on  high 
temperature  water,  previous  parts  having  been  published 
in  September  and  November  issues.  This  section  deals 
with  the  economics  of  design  and  describes  typical  systems. 
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Part  5.  Typical  Systems  and  Economics 


Hundreds  of  high  teinperalure  water  system#  are 
in  use  in  Europe,  l)ut  we,  in  America,  are  no 
longer  dependent  cm  Euro|M'  for  t»ur  teehnical  or  ceonomic 
information,  or  for  performance  data.  There  are  enough 
high  temperature  water  s\ stems  working  satisfactorily  in 
this  country  and  Uanada  t<»  answer  all  these  questions. 
High  temperature  water  is  a  proven  method  of  lieat  dis- 
trihution.  It  works  and  works  well. 

Two  of  the  earliest  of  the  American  s\ stems  were  in¬ 
stalled  in  1940,  and  these  two  j)ioneer  installations  have, 
since  that  time,  been  greatly  extended  not  only  in  build¬ 
ings  and  areas  served,  hut  also  in  the  end  use  of  heat. 

Since  the  war,  the  use  of  high  tem|H*rature  water  for 
the  transport  and  distuoution  of  heat,  has  been  adopted 
by  the  L.  S.  Department  of  Defence  for  Air  Eorce  Rases. 
Naval  Shore  Establishments  and  Military  projects. 

At  one  such  Air  Force  Rase,  high  temperature  water 
was  selected  as  the  heat  distributing  medium  for  all  its 
various  buildings,  warehouses  and  hangars,  etc.  It  has 
one  central  heating  plant  w  ith  three  hot  water  generators 
(or  boilers  as  they  would  normally  be  termed  b>r  a  steam 
plant),  which  are  of  the  water  tube  type  for  controlled, 
forced  circulation.  They  operate  at  275  psig  (  415  deg  E 
ecjuivalent) .  The  specified  rating  for  each  boiler  or  gen¬ 
erator  is  50,000.000  Rtu  per  hr,  maximum  continuous, 
using  No.  6  fuel  oil.  W  ater  from  the  ex|)ansion  drum 


enters  the  distribution  svstem  circulation  pumps  which 
discharge  it  itito  the  svstem.  at  575  psig.  There  are  9{’. 
building.'^  iccpiiring  heat;  some,  such  as  the  warehouses, 
being  heated  directlv  with  the  high  temperature  water  at 
full  pressure.  Others,  such  as  living  cpiarters,  mess  halls 
and  others  are  heat<*d  with  low  pressure  h(*t  water.  Unit 
heaters  are  conner  ted  directlv  into  the  high  temperature 
water  line.s  but  the  baseboard  convectors  in  the  living 
ipiarters.  in  the  o|)erational  and  nedical  buildings  and 
elsewhere,  are  heated  with  low  pressure  low  temperature 
water.  This  is  pumj)ed  from  the  secemdary  circuit  of  the 
heat  exchangers  in  the  Utility  Rooms,  the  primary  circuit 
(585  deg)  being  connected  into  the  high  temperature 
water  lines. 

W  here  steam  is  re(|uired  for  sterilizers,  cooking  or  other 
u^es,  a  separate  ‘'high  temperature  water  to  steam*’  heat 
exchanger  is  installed.  For  sterilizers,  the  steam  pressure 
i.s  45  to  50  psig,  for  cooking.  10  to  15  |>sig,  in  other 
buildings,  50  i)sig.  All  operate  independently  of  the  others 
with  their  individual  se})arate  ctmtrols.  If  there  were  no 
central  boiler  plant,  separate  boilers  would  be  necessary 
in  each  building,  recjuiring  a  licensed  engineer  to  be  in 
altendance  in  every  bttiler  room.  Heat  exchangers  require 
no  such  attendant.  At  this  base,  there  are  three  zones  with 
over  7b.0(M)  ft  or  almost  14)  •>  miles  of  main  piping.  The 
base  is  >imilar  in  many  res|)ects  to  alimtst  a  dozen  other 
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tua  Steam  sizes 
@  Water  sizes 


Fig.  28.  Same  system  as  Fig.  27 
but  laid  out  to  compore  pipe  sizes 
for  LPW  (250  deg)  and  LP  Steam 
(1  5  psi). 


I  .  S.  Air  Force  Bases  all  using  high  temperature  water 
f(»r  heat  distrihiitiori,  the  hoiler  platits  varying  from  130 
million  to  .‘fOU  million  Btu  per  hr. 

Apart  from  such  government  installations,  there  are 
also  factories  where  individual  buildings  are  separated  hy 
dislances  of  l.(KM)  ft  or  more.  One  such  plant  is  served 
li\  three  .")()  millitm  Btu  per  hr  boilers  generating  high 
temperature  water  at  .‘fHO  deg.  One  building  is  i  mile 
away,  another  building  is  almost  1  mile  away.  Heat  ex- 
( hangers  su|)|)ly  hot  w  ater  at  low  and  medium  tempera¬ 
tures  accorditig  to  the  individual  load.  Other  heat  ex¬ 
changers  generate  steam  at  pressures  ranging  from  10 
psig  to  12.")  psig;  the  latter  being  steam  for  a  paper  mill 
in  one  of  the  buildings.  A  typical  advantage  of  distribut¬ 
ing  high  temperature  water  is  illustrated  at  this  factory, 
in  that  steam  pressures  do  not  fluctuate,  hut  are  held  con¬ 
stant  by  the  flyyvheel  effect  of  heat  storage. 

I  his  constant  sup|)ly  of  steam  or  hot  water  at  uniform 
pressures  and  temperatures  is  again  illustrated  at  another 
factory  yyhere  high  temperature  yvater  yvas  first  used  in  a 
small  section  of  the  factory  in  1040.  Today,  most  of  the 
buildings  are  using  high  temperature  yvater  for  space  heat¬ 
ing  and  for  luocess  heating.  At  this  same  factory,  a  feyv 
years  ago.  an  extension  yvas  planned.  It  was  decided  to 
test  some  cooking  kettles  yvith  high  temperature  water  and 
steam  to  compare  the  tem|>erature  regulation  hetyveen  the 
tyvo  systems.  After  some  weeks  of  testing  under  similar 
conditions  hut  varied  only  according  to  the  process  re- 
(piirements,  the  factory  management  yvere  unanimous  in 
.selecting  high  temperature  water  for  the  factory  exten- 
si(tn,  because  of  the  very  close  temperature  control  possi¬ 
ble  yvith  this  medium.  1his  factory  has  tyvo  hitilers  each 
40  million  Btu  per  hr.  fired  yvith  puKerizi'd  coal. 

From  Zurich.  Switzerland,  come  the  folloyving  interest¬ 
ing  facts  regarding  the  district  heating  system  at  the  Fed¬ 
eral  Technical  Institute. 

I  sers  of  heat. 

(  I  )  All  the  school  liiiildings. 

(2l  Fuhlic  huilding.s  of  the  (lity  and  (loiinty  of  Zurich, 
including  the  (lounty  Hospital. 

(.4)  Briy ate  buildings. 


Approximately  80' t-  of  the  distribution  system's  yearly- 
heat  consumption  is  used  for  space  heating.  The  remain¬ 
der  is  used  for  technical  |)ur|)ose.s,  including  domestic  hot 
water.  The  heating  load  is  based  on  the  maximum  heat 
outjmt  per  hour  yvith  an  outside  temperature  of  minus  .4 
deg. 

.S’/irtce  healing.  Low  jiressure  hot  water,  248  deg. 

High  temperature  water  1.46  psia  (.460 
deg  |. , 

Process  steam.  Steam  at  28  jy^ia. 

Domestic  ase.  Domestic  hot  water  at  1.48  deg. 

In  a  radius  of  approximately  200  feet  from  the  cee.tral 
heating  plant,  the  pipe  lines  are  run  in  tunnels  or  in  the 
basements  of  buildings.  The  remainder  of  the  4  miles  of 
pipe  lines  are  underground  providing  a  total  of  108  build¬ 
ings  yvith  over  1 1  million  Btu  per  hr. 

Whitehall  System 

One  of  the  largest  municipal  district  heating  systems 
in  Furope  supplies  heating  by  high  temperature  water  for 
many  of  the  government  buildings  in  or  adjacent  to 
\\  hitehall  in  London.  England.  This  system  was  originally 
designed  before  \\ Orld  W  ar  H,  but  it  yvas  not  until  1946 
that  engineerieg  designs  yvere  recommended.  By  this  time 
many  more  government  buildings  were  added  to  the  pre- 
yvar  plans.  Originally  it  had  been  proposed  to  fire  the 
boilers  with  coal,  yvhich,  of  course  meant  coal  bunkers, 
a4i  conveyors,  hoists  and  flue  gas  washing  equipment. 
Since  that  involved  the  trucking  of  thousands  of  tons  of 
solid  fuel  and  hundreds  of  tons  of  ash  each  yvet'k  it  was 
decided,  when  the  project  finally  reached  the  planning 
stage,  to  substitute  liijuid  fuel. 

The  boiler  house  is  de.signed  for  a  total  continuous  out¬ 
put  of  140  million  Btu  per  hr.  Three  boilers  have  already 
been  installed  and  are  in  o|)eration,  and  there  is  space  for 
three  more.  These  boilers  are  of  the  controlled  forced 
circulation  water  tube  type  with  lloyv  and  return  tem¬ 
peratures  at  the  boiler  of  .420  and  220  deg  respectively. 
It  yvas  first  proposed  to  u.-ie  a  steam-water  expansion  drum 
yyhich  would  accommodate  the  change  in  volume  of  the 
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water  in  the  system  through  fliietuations  in  temperature. 
But.  this  would  have  required  2  expansion  drums  each 
20  ft  long  and  0  ft  in  diamete*',  space  for  which  pre¬ 
sented  a  serious  problem  through  demand.s  bv  other  de¬ 
partments  in  the  building.  It  was  therefore  decided  to 
use  a  pressurised  system  with  a  vertical  j  /essure  vessel 
12  ft  high  and  4  ft  in  diameter.  After  some  research, 
nitrogen  gas  was  used  iivstead  of  compressed  air  in  order 
to  prevent  corrosion.  A  connection  at  the  bottom  of  this 
pressure  tank  is  taken  to  the  main  system  return  header. 
An  increase  in  volume  of  the  system  water  causes  tlie 
water  level  to  rise  in  the  pressure  tank,  which  in  turn 
causes  a  pressure  rise  in  the  nitrogen  cushion  above  the 
water  level.  When  this  pressure  reaches  a  predetermined 
value,  excess  water  passes  through  a  diaphragm  con¬ 
trolled  valve  to  the  head  tank  located  in  the  roof.  VI  hen. 
however,  the  system  high  temperature  water  cctntra  'ts  in 
volume,  the  pressure  falls  and  pumps  restore  the  pressure 
by  taking  water  from  the  head  tank.  With  this  pres¬ 
surized  system,  fluctuations  in  volume  are  taken  first  by 
the  pressure  tank  and  then  if  necessary  by  the  head  tank. 

Although  the  pressurized  vessel  svstem  is  lower  iti  first 
cost,  due  mainly  to  the  cheaper  pressure  tank  when  com¬ 
pared  to  the  large  steam-water  expansion  tank  or  tanks, 
the  operating  costs  are  higher  due  to  the  replacement  costs 
of  providing  nitrogen,  by  cylinder,  and  operational  costs 
of  the  compressor. 

The  boilers  are  fired  with  cresote-pitch  from  four  steel 
lined  concrete  tanks  which  are  heated  by  hot  water  coils 
immersed  in  the  fuel  at  the  lower  level.  Standby  electric 
heaters  are  provided.  The  system  circulating  pumps  are 
connected  on  the  return  side  of  the  system  and  pump 
directly  into  the  bo-'Vrs  with  a  bv-pass  line  to  the  system 
flow’  header. 

The  system  was  designed  to  supply  heat  to  7  govern¬ 
ment  buildings  including  the  War  Oflice.  and  with  ex¬ 
tensions  to  other  government  buildings  such  as  the  Treas¬ 
ury,  Downing  Street,  Foreign  Oflice  and  others  to  make 
a  planned  total  of  over  140  million  Btu  per  hr,  of  which 
O7V2  millions  represent  the  present  connected  load.  To 
install  the  large  supply  and  return  lines,  it  was  necessarv 
to  use  existing  basements  and  tunnels,  which  involved 
many  changes  ii.  direction.  These  directional  changes  are 
an  advantage  as  they  help  to  solve  the  expansion  and 
contraction  of  such  a  system.  \\  ith  an  overall  thermal 
efficiency  of  759?  -  under  full  load  conditions,  the  ojjera- 
tional  costs  for  the  first  part  of  the  s\stem  that  is  for  the 
load  of  67VL’  million  Btu  per  hr.  is  as  follows: 

Fuel  .  S27.30  per  hour 

Electric  power  .  2.85  per  hour 

Labor,  supervision .  2.78  {jer  hour 

Total  cost  per  million  Btu 

per  hr .  S0.49 

At  higher  loads,  it  is  anticipated  that  the  overall  thermal 
efficiency  will  be  improved. 

Steam-HTW  Comparison 

A  study  was  made  recently  to  evaluate  the  differences, 
the  advantages  and  disadvantages,  between  steam  and  hot 
water  when  used  for  the  distribution  of  heat  in  a  housing 
project  comprising  10  apartment  blocks,  all  heated  from 
a  central  boiler  house.  See  Fig.  27  and  28.  A  typical 


Fig.  29,  Canadian  Army  Camp  with  HTW  distribution  for  all 
services. 

housing  unit  was  taken;  each  apartment  bhtck  having 
12  floors  with  12  to  16  apartments  on  each  floor.  Includ¬ 
ing  domestic  hot  water  requirements,  the  total  estimated 
heat  loss,  per  unit  of  160  apartments,  was  4  million  Btu 
|)er  hour,  or  a  total  of  64  million  Btu  per  hour  for  the 
entire  project. 

Six  methods  of  heat  distribution  were  examined,  (a) 
Steam  at  15.  55,  and  100  to  125  psig;  and  (b)  Hot  water 
al  250,  .300,  and  .3.50  deg.  I  he  intermediate  systems,  steam 
at  .55  psig  and  bot  water  al  .3(M)  deg.  while  offering  cer¬ 
tain  advantages  in  first  cost,  when  compared  with  steam 
at  15  psig  or  hot  water  at  2.50  deg,  were  not  recommended 
since  both  .systems  require  licensed  engineers  to  operate 
the  boiler  plant.  The  alternative  systems  have  therefore 
been  shown  in  Fig.  27  and  28  with  distribution  piping 
sized  for  th"  heat  loads  required  and  the  design  tem¬ 
perature  drop  recommended. 

The  advantage  of  steam  at  15  psig  or  hot  water  at  2.50 
deg  is  the  emplo)ment  of  a  boiler  room  attendant  instead 
of  a  licensed  engineer.  On  large  projects  where  distances 
between  buildings  are  considerable  or  where  the  main 
jtipe  line  to  the  farthest  building  requiring  heat  is  such 
that  a  high  pressure  drop  for  steam,  or  high  temperature 
drop  for  hot  water  is  necessary,  then  low  pressure  steam 
at  15  psig  or  hot  water  at  2.50  deg  cannot  be  used  econom¬ 
ically.  The  advantages  and  disadvantages  of  hot  water  for 
a  housing  project  can  therefore  be  summarized  as  follow's: 
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Sleatn:  15  psif'  Hot  If  a  ter:  2o(t  degrees  F 

Advantages 

No  liceiwd  Kngineer  re-  No  licensed  Kngineer  re- 
(|uirpd.  Hfuler  attendant  <|iiired.  Hoiler  attendant 
onlv.  oidy. 

I  )i>tril>ution  pipe  is  smaller 
than  that  used  for  steam. 

No  steam  traps. 

No  grading  reejuired  for 
piping. 

N<»  condensate  receiving 
tanks  and  condensate  re¬ 
turn  pumps. 

N(»  corrosion  in  condensate 
lines. 

Disadvantages 

Required  for  steam:  System  circulating  pumps 

Steam  traps.  reejuired  for  distribution 

l.arger  pipes.  of  hot  water. 

(Condensate  receivers  and 
pumps. 

Feed  W  ater  make-up  must 
he  treated. 

I’ipes  must  be  carefully 
graded,  if  buildings  are 
far  apart;  grading 
changes  may  recpiire  con¬ 
densate  pum|)s.  etc. 

Steam:  Kd)  to  l'2o  psig  Hot  water:  350  deg. 

Advantages 

Distribution  su|)ply  piping  Distribution  supply  and  re- 
is  smaller  than  with  low  turn  piping  is  smaller 

pressure  steam.  than  that  reejuired  for 

either  steam  at  15  or  125 
psig,  or  hot  water  at  250 
deg.  .Vo/e:  The  ad\an- 
tages  enumerated  above 
under  hot  water  (3)  to 
(6)  also  ap  ply. 

Disadvantages 

I.icensed  Kngineers  reejuir-  l.ieensed  Kngineers  rerpiir- 
ed  in  most  States.  ed  in  most  States. 

\ote:  Ihe  disadvantages  .'s\stem  circulating  pumps 
enumerated  above,  under  retpiired  for  distribution, 
steam  at  15  psig.  also  ap¬ 
ply  to  steam  at  125  psig. 

It  was  therefore  concluded  after  comparing  capital 
costs,  maintenance  and  operating  costs,  that  the  high  tem- 
perature  water  system  at  350  deg  with  its  marked  decrease 
in  pipe  diameters  was  more  advantageous  than  steam  at 
any  pressure.  The  elimination  of  steam  traps,  pressure 
reducing  valves,  condensate  receivers  and  pumps,  wdth  the 
neccessity  of  maintaining  a  skilled  staff  for  this  work,  is 
obviously  a  costly  addition  for  such  a  housing  develop¬ 
ment.  Maintenance  and  operating  costs  are  recurring  ex- 
penditures  for  the  life  of  the  project,  with  replacement 
costs  increasing  as  the  years  go  bv.  The  elimination  there¬ 
fore,  of  any  equipmetit  which  would  .«iim|)lifv  mainte¬ 
nance,  is  obviously  desirable  in  everv  way. 

A  <‘omparison  of  costs  for  both  types  of  system  for  this 


housing  projects  are  tabulated.  It  should  be  noted  that 
boder.s  with  a  higher  output  are  necessary  for  steam,  w'hen 
compared  w  ith  hot  water.  This,  as  explained  in  Part  2,  is 
due  to  the  large  thermal  storage  in  the  hot  water  system, 
which  acts  as  an  accumulator.  The  hot  water  boilers  there¬ 
fore,  ordv  serve  to  maintain  this  thermal  accumulator, 
whereas  with  steam,  the  accumulator  effect  or  thermal 
re.serve  is  almost  negligible. 

Steam  H igh  Temp.  Water 

25,000  20,000,000 

lioiler  Plant.  3  Boilers:  3  Boilers: 

Total  Cost:  lb  per  hr  each  Btu  per  hr  each 

Including  boilers,  pumps, 
piping,  erection,  labor 
piping,  erection,  labor 
I  deaerator  and  feed 
water  treatment  plant 
b)r  steam),  system 
pum])s  for  high  temp. 

water  $242,800.00  S229,665.(K' 

Distribution: 

Pi|)ing.  insulation  and 
conduit  or  concrete  in¬ 
stalled.  (Steam  trap.*. 

etc.,  for  steam  I .  ilt.OOO.OO  73,000.00 

Iluilding  Services: 

(a inverters  for  H  T  W 
press,  red.  valves  for 
steam,  controls  for 
dom.  hot  water,  con- 
dens.  receivers  a  n  d 

pinups  for  .*team.  102.800.00  91,000.00 

'I'otal.  il29,600.00  $394,015.00 

The  figures  shown  do  not  include  any  costs  which  are 
cdinmon  to  both  systems,  such  as  excavation  and  backfill 
for  distribution  lines,  internal  heating  svstems  in  the 
apartment  blocks,  etc. 

Kstimated  Operating  and  Maintenance  Costs  (Annual). 

High  Tern- 

Steam  perature  Water 

!•  uel  costs,  inspection, 
minor  repairs,  mainte¬ 
nance,  electric  power, 

I  feed  water  treatment 

for  steam! .  $105,()00.00  $84,750.00 

Savings  with  high  temperature  water  $20,850.00  or  19.7% 
riiese  savings  corre.«pond  closely  with  other  installations 
where  comparative  operating  and  maintenance  costs  have 
been  collected. 

Naval  Station 

The  high  temperature  water  system  installed  at  Tufts 
('.ove.  flalifax.  Nova  Scotia,  for  the  Canadian  Navy,  sup¬ 
plies  heat  for  the  Married  Quarters  at  this  shore  estab¬ 
lishment.  1  he  system  has  been  in  use  for  several  years 
and  has  given  entire  satisfaction  in  every  wav.  The  heat¬ 
ing  requirements  for  the  buildings  are  not  only  up  to  the 
high  standard  re(|uired  for  naval  work,  but  the  mainte¬ 
nance  and  o|)erational  costs  have  shown  a  marked  de¬ 
crease  from  known  standards  for  steam. 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  JANUARY,  1956 


73 


Thi;i  ?y?tein.  designed  hy  Wiggs,  Walford,  Fra«t  M; 
Ijiidsa).  Canadian  consulting  eiigineers.  provides  liot 
water  at  deg  to  {>7  apartment  Mocks  varying  in  size 
from  .7  to  7  apartment  units  each.  Through  heat  ex¬ 
changers.  one  for  domestic  hot  water  and  one  for  space 
heating  through  a  normal  convector  system,  the  tempera¬ 
ture  is  reduced  to  200  deg  at  each  building.  When  this 
system  was  installed,  boilers  of  the  H.R.T.  tvpe  were  used. 
Whereas  this  l>pe  of  boiler  doe.s  not  offer  the  many  atl- 
\antages  of  the  water  tube  boiler,  designed  especially  for 
high  temperature  water,  these  were  the  only  ones  avail¬ 
able  at  the  time.  The  high  temperature  water  is  drawn 
from  the  boilers  just  below  the  steam-water  line.  It  is 
now  realized  that  such  a  boiler  is  limited  in  output  and 
does  not  provide  the  water  expansion  requirements  of  a 
sNstem  distributing  heat  over  a  large  area.  Several  H.H.T. 
boilers  are  therefore  necessary  where  only  one  water  tube 
boiler  would  «»therwise  l>e  installed.  Also  a  system  with  a 
number  of  H.K.T.  boilers  connected  into  one  header  re- 
<|uircs  careful  balancing  and  operational  control. 

An  interesting  feature  at  Tufts  Cove  is  that  a  school  was 
added  after  completimi  of  the  design  of  the  heating  sys¬ 
tem.  Since  this  school,  a  standard  naval  unit  designed  for 
steam,  was  different  to  the  other  buildings  already  com¬ 
pleted  and  in  o|)eration.  arrangements  were  made  to  pro- 
\  ide  the  steam  for  heating  hv  the  use  of  a  heat  converter 
or  steam  generator,  which  was  su|)plied  with  300  deg 
water  from  the  high  tem|)erature  water  system.  Although 
the  school  heat  load  was  much  higher  than  estimated  at 
the  time  of  preparing  the  original  engineeiing  design,  it 
was  absorbed  into  the  s\stem  without  difficulty. 

Army  Camp 

Following  the  successful  operation  of  the  high  lem 
perature  water  at  'I’ufts  (]o\e.  it  was  decided  to  investi¬ 
gate  the  passihilits  of  its  use  for  the  new  ('anadian  Arm\ 
establishment  at  ('amp  (iagetown.  New  Ihunswick.  At  this 
army  camp,  one  of  the  largest  on  the  North  American 
Continent,  over  lOO  buildings  were  jilanned.  with  more  to 
he  added  in  the  future. 

However,  before  it  was  decided  to  use  high  tem|H*ra- 
ture  water,  a  comparati\e  study  was  ordered  hy  the  Ca¬ 
nadian  (Government  to  evaluate  the  claims  of  high  tem¬ 
perature  water  and  high  jin-ssu re  steam  and  the  economic 
advantages  of  either  svstem.  I  he  camp  buildings  located 
on  a  relativelv  small  portion  of  the  Military  Training 
\rea,  were  so  jilanned  that  it  was  necessary  for  manv 
reasons  to  put  the  central  boiler  hou.se  at  one  end  of.  and 
not  as  is  technically  desirable  and  economically  advan¬ 
tageous,  in  the  center  of  the  buildings  to  be  heated. 

It  was  quickly  realized  that,  because  of  the  topography 
of  the  camp  site,  the  steam  supply  line  would  reipiire 
many  changes  in  level,  necessitating  steam  traps  and  drip 
points.  Further,  the  cost  of  the  tunnels  in  which  all  ser¬ 
vices,  water,  telejihones.  electric  as  well  as  the  heating 
lines,  would  be  installed  for  military  reasons,  would  be 
gieatly  increased  because  of  the  grading  invidved.  Ihe 
pumped  condensate  return,  reipiiring  receivers  and  pump¬ 
ing  units,  etc.,  would  also  greatly  add  to  the  operational 
<‘osts. 

From  the  experience  gaineil  at  Tuft’s  (love,  the  con¬ 
sulting  engineers  were  able  to  report  in  an  unprejudiced 
way  that  “while  there  was  little  difference  in  cajiital  cost* 


of  the  two  systems,  with  the  high  tem|H*rature  water  sys¬ 
tem  slightly  lower,  the  <qK*rating  and  maintenance  costs 
would  be  appreciably  lower  than  that  of  the  equivalent 
high  |)ressure  steam  system.’’ 

They  also  reported  that  the  high  temperature  water 
system  possesses  the  previously  described  advantages  ov(‘r 
a  high  pressure  steam  system. 

The  consulting  engineers  therefore  strongly  recom¬ 
mended  the  use  of  high  temjverature  water  for  this  project 
in  a  .system  shown  in  Fig.  2‘>. 

To  make  such  a  study  and  to  issue  such  a  well  prepared 
report,  a  comnnt!i  basis  of  com|)arison  had  to  be  adopted. 
Once  the  heating  load  of  each  building  was  established,  a 
radial  feeder  or  Z(tne  system  of  heat  dL«itribution  was  used, 
with  the  various  radial  feeders  diminishing  in  size  as  they 
extended  from  the  central  boiler  house.  This  system  was 
recognized  as  requiring  the  lowest  initial  capital  cost  and 
because  such  a  svstem  could  be  applied  for  either  type 
of  heating  medium. 

.'sections  of  pipe  lines  were  valved  so  that  >ln»uld  a  fault 
develop  in  any  section  of  a  feeder  or  distribution  zone, 
the  whole  feeder,  or  a  part,  could  be  shut  <dT  and  isolated 
from  the  re.-t  of  the  system.  In  this  way.  the  same  piping 
lav  out  for  steam  a?id  hot  water  was  used,  each  being  sized 
according  to  the  characteristics  of  each.  Ihe  following 
brief  de.scription  of  the  two  systems  will  help  the  reader 
to  realise  the  care  taken  by  the  consulting  engineers  to 
evaluate  b<»th  systems  fairly. 

To  provi«le  the  heat  recpiired  in  all  buildings,  whether 
lor  process  (»r  space  heating,  a  sujvply  temperature  of  3(t.'> 
to  370  deg  was  specified.  'The  eipiipment  selected  differed 
very  little  from  that  used  for  either  system.  'The  valves 
for  high  temperature  water  would  have  to  be  of  the  cast 
iron  body  tyjie  with  stainless  steel  seats  and  discs.  Ihe 
heat  exchangers  for  the  generation  of  domestic  hot  water 
or  low  pressure  steam  would  be  of  standard  type  shell  and 
-leel  tubes,  while  the  system  circulating  pumps  for  the  hot 
water  would  he  designeil  for  the  high  temperatures  in¬ 
volved  and  would  have  stainless  steel  impellers,  etc. 

It  was  decided  that  the  high  [iressure  steam  would  be 
of  conventional  design,  l.eaving  the  central  boiler  house 
at  the  higher  pressure,  it  would  be  reduced  to  30  psig  and 
>upplied  at  this  pressure  to  the  heat  exchangers  (  for  do- 
mi'stic  hot  water,  unit  heaters  and  tlie  kitchen  or  hospital 
e(|uipmentl.  All  condensate  would  be  returned  to  the 
central  boiler  house. 
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It  was  reali/t‘(l  that  the  j-leain  liiu*;;  would  undergo  many 
(  liangfs  ill  wliicli  would  neiejisitale  drips  and  traps 

at  all  low  jioiiits.  Hotweeii  tunnels  and  the  Iniildings  or 
wherever  an  underground  eonduit  system  was  eontmn- 
|)lated,  each  drip  point  would  reipiire  a  man-hole.  All  of 
lhe.se  conditions  were  examined  in  the  overall  comparison. 

The  design  of  the  local  heating  services  within  the 
huilding  was  also  carefully  considered  for  hoth  systems 
and  adapted  accorditigiv.  In  many  huildings,  high  tem- 
pi'rature  water  heating  |»ermitted  the  use  of  high  tem¬ 
perature  water  radiant  panels  such  a.s  that  shown  in  l  ig. 
.'?().  In  warehou^-es.  tank  repair  shops  and  similar  huild¬ 
ings  panels  could  he  used  instead  <if  unit  heaters  at  some 
saving  in  capital  and  maintenance.  High  temperature  ra¬ 
diant  jianeLs  have  been  found  to  he  very  satisfactory  in 
factories  employing  light  labor  and  sedentary  workers 
where  the  mounting  height  is  not  less  than  10  feet  from 
the  door  level,  and  where  the  occupants  are  in  the  direct 
path  of  the  heat  ravs  l(»  receive  the  greater  part  of  the 
heat  transndtted. 

Such  radiant  heating  |)anels  do  not  need  electric  motors 
and  thus  reduce  maintenance  cost.s.  \  typical  standard 
|)anel  measures  (>  ft  hv  ft.  and  for  a  mean  temperature 
of  dot)  deg.  will  give  an  emission  of  «».<'»■><*  Utu  per  hr 
from  the  front  of  the  plate  and  1.1. '?T  Iftu  per  hr  from  the 
hack  to  give  a  total  heat  emission  of  almost  lO.ttOO  Iftii 
per  hr.  or  aj)pro\imatelv  ."i.’rO  l»tu  per  (s(j  ft  I  (hr). 

Ihe  main  advantage  of  steam  is  that  it  is  a  widclv 
known  heat  medium.  K»juipment  i.s  conventional  and  read¬ 
ily  available,  but  with  the  pr(»gress  of  high  temperature 
water,  this  is  no  longer  a  singular  advantage.  While  on 
level  ground  the  tunnel  and  conduit  space  recpiired  is  not 
a  complicated  one.  on  rising  ground  or  when  levels  change 
sharply,  steam  is  at  a  disadvantage.  At  (lamp  (iagetown. 
the  tunnels  dip  at  everv  road  junction  and  intersection. 
Two  designs  were  therefore  j)repared  for  steam  and  hot 
water.  To  give  a  true  picture  of  the  maintenance  and  re¬ 
pair  problem,  it  was  found  that  there  would  be  required 
for  steam,  the  following: 

l.)0  safetv  valves 
loot)  traps 
10.^0  strainers 
bit)  pumps  and  receivers 
T(M)  dirt  pockets 
dot)  pras.s;urc  reducing  valves. 

(lomparative  figures  are  as  follows: 

C.apilal  Costs.  (Boiler  plant  of  210  million  Btu  per  hr.) 

Ih'ph  Pressure  Steam  High  Temperature  Water 

$2,784,480.00  .$2,775, 270.(M) 

Operating  and  Maintenance  Costs.  (Based  on  data  col¬ 
lected  from  existing  system.s.) 

High  Tempera- 
Steam  ture  Water 

Coal  costs  ■  $846,500.00  $282,000.00 

Inspection  and  minor  re¬ 
pairs  18,720.00  (>,240.00 

Plant  labor  on  repairs  10,395.00  8,460.00 

Plant  maintenance  10,395.00  8,460.00 

Labor  18,000.00  18,000.00 

Electric  power  17,000.00  20,600.00 

Feed  water  treatment  1,400.00  . 


Fig.  31.  Babcock  and  Wilcox  type  FMD  integral  boiler  with 
elevated  surge  tank  serving  HTW  system  at  Chanute  Air  Force 
Base. 


Estimated  yearly  saving  in  favor  of  high  temperature 
water  of  .$78,6.50.00  or  approximatelv  18'r. 

Therefore,  since  the  economic  advantages  of  high  tem¬ 
perature  water  were  so  convincing,  it  was  decided  to  use 
it  in  preference  to  steam. 

The  central  boiler  plant  at  (>anij)  (iagetown  is  designed 
with  4  water  tube  boilers  of  the  controlled  forced  circula¬ 
tion  type,  each  having  a  rated  continuous  output  of  70,- 
0(M),000  Btu  per  hr.  The  26  miles  of  external  distributing 
piping  are  run  entirely  in  tunnels  which  pass  under  nu¬ 
merous  roads  in  the  training  area  and  are  usually  located 
underneath  the  side  walks.  At  the  initial  point  of  entry, 
six  high  temperature  water  lines  (4  of  10  inches  diameter 
and  2  of  8  inches  diameter,  with  a  standby  line  to  the 
hospital  I  occupy  the  same  tunnel,  serv  ing  all  3  main 


/.ones. 


Air  Force  Base 

The  Chanute  Air  Force  Ba.se  is  an  exam})le  where  steam 
boilers  (Fig.  31)  have  been  used  for  the  generation  of 
high  tenqverature  water.  This  of  course,  involves  the  use 
of  two  steam-water  drums,  one  being  the  steam  drum  of 
the  boiler,  and  the  other  a  cascade  heater  or  direct  water 
and  steam  mixing  and  surge  tank  (Fig.  32).  While  the 
ultimate  achievement  is  the  generation  of  high  tempera¬ 
ture  water  to  any  predetermined  pressure,  steam  boilers 
for  this  system  require  unnecessary  blow-down  and  feed 


Boitfr 


Bo4l9r 


CircuUtton  pumps 


Fig.  32.  High  temperature  water  generated  in  surge  tank  with 
steam  from  B  &  W  boilers  at  Chanute  Air  Force  Base. 
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water  treatment  in  excess  of  that  required  I)y  forced  cir¬ 
culation  water  tube  boilers  in  which  no  steam  is  gen¬ 
erated. 

It  does,  however,  illustrate  an  ititerestiiijr  fact.  Main 
existing  heating  s\ stems  using  steam  boilers  can  be  eco¬ 
nomically  converted  to  high  temperature  water  without 
removing  the  existing  boilers;  only  the  pipe  lines,  valves 
and  fittings  having  to  be  changed.  Such  conversion  of 
existing  steam  boilers  presents  only  a  minor  jiroblem  and 
one  which  does  not  entail  much  exjiense.  It  gives  owners 
and  engineers  an  ojiportunity  to  get  all  the  advantages  of 
high  temperature  water  distribution  (operational  savings, 
heat  control,  etc.)  without  the  high  cost  which  would 
otherwise  be  necessary  if  new  boiler  plant  had  to  be  jnir- 
chased. 

The  Chanute  y\ir  force  Base  boilers  are  rated,  at  Ib.- 
(RWMK)O  Htu  jier  hr  each,  to  generate  water  at  32.t  rleg. 

Pimlico 

Another  very  large  district  heating  s\stem  which  has 
been  installed  in  London.  Kngland.  since  World  W  ar  II. 
takes  steam  from  the  Battersea  Bower  Station,  as  de- 
.scribed  in  Bart  1.  This  system  has  proved  that  high  tem¬ 
perature  water  is  flexible  in  design  and  can  be  adapted 
to  variable  re<|uirements  and  existing  conditions.  Ihe 
Bimlico  Housing  l)e\elopment.  as  it  is  called,  covers  an 
area  of  .30  acres  with  l.tilO  apartments  in  over  .30  block.-. 
Most  of  the  buildings  range  from  J!  to  1  1  stor\s  high  with 
apartments  var\  ing  from  1  to  .3  rooms  each.  There  is  also 
a  community  and  \outh  center,  kindergarten,  dav  nur¬ 
series,  stores,  two  schools  and  a  church.  One  of  the  school- 
and  the  church  were  existing  at  the  time  the  system  was 
planned  and  later  connected  into  the  distribution  lines. 

.Adjacent  to  the  above  develojmient  was  an  existing 
large  block  of  apartments.  Dolphin  Sipiare.  built  before 
W  orld  W  ar  11  with  over  1200  apartments  of  \arving 
.sizes.  To  the  north,  another  block  of  apartments  w  ith  7  I 
units  has  also  been  connecterl  into  the  main  svstem,  which, 
together  with  Dolphin  S(|uare  make  a  total  of  approxi¬ 
mately  2900  apartments  served  by  this  district  heating 
system.  'I  bis  is  equivalent  to  a  |)opulation  of  over  10.000 
people. 

It  Ls  (»f  interest  to  note  that  the  Dolphin  S(piare  ajtart- 
nients  had  three  existing  boiler  houses,  built  with  the 
apartments  before  World  War  II,  but  these  are  no  longer 
re!|uired,  as  the  heat  from  the  central  district  heating  svs¬ 
tem  is  more  economical.  This  is  but  one  example  of  where 
generation  of  electricity  can  be  combined  with  the  gen¬ 
eration  of  heat  from  back  pre-ssure  turbines  to  improve 
the  overall  efliciency  and  better  utiliation  of  plant. 

The  maximum  demand  for  heat  at  Bimlico,  as  given  by 
.\.  K.  Margolis,  engineer  with  Kennedy  and  Donkin,  the 
consulting  engineers,  is  as  follows: 

City  Housing  ipprox.  Htu  per  hr 

Space  heating  for  apartments  2<!,(KK),00() 

Domestic  hot  water  1 2,2.3(),(K)0 

Other  buildings,  heating  and  hot  water  7.000,(MK) 

Adjacent 

.Apartments,  units  added  (  Doljdiin  Square, 

etc).  2{5,(>00,()00 

Transmission  and  distribution  losses  1,750,000 

Connected  total  load  77,000,000 

As  described  in  Bart  1,  the  steam  is  taken  from  the  back 


jnessure  turbine.s  in  tlie  power  station  across  the  lhames 
liiver  and  passed  through  a  steam  t<t  water  heat  ex¬ 
changer.  The  exhaust  heat  output  of  each  turbine  unit  at 
full  h»ad  is  22.700.000  Bin  per  hr.  IWo  turbine  units  are 
sullicient  e\<‘n  on  cold  da\s.  as  the  load  can  be  balanced 
by  the  accumulator  aiul.  if  necessary.  .sl(*am  can  be  taken 
Iroin  the  turbines  for  the  full  21  hours.  .Also,  if  re<piired. 
steam  at  a  higher  pressure  can  be  taken  fr<nn  the  tur¬ 
bines  at  an  earlier  stage  and  added,  through  a  reducing 
valve. 

From  the  accumulator,  which  can  store  400,000,000 
Btu,  the  hot  water  is  distributed  to  the  varioas  buildings 
b\  underground  supply  and  return  lines.  The  circulating 
pumps  are  each  designed  for  4(>.000  gallons  per  hr.  at  32 
ft  head,  and  can  work  singly  or  in  parallel. 

Kach  building  is  heated  by  radiators;  the  outside  tem¬ 
perature  controllitig  the  temperature  (»f  the  circulating 
water  by  a  thermostatic  valve.  Although  the  heating  water 
from  the  accumulat(»r  is  delivered  to  the  individual  build- 
ing.s  at  a  higher  temperature  than  is  retpiired  for  the 
buildings  heating  svstem,  by  mixing  the  return  water 
from  the  ratliator  circuit  with  the  suj»ply  hot  water,  the 
correct  and  most  economical  temperature,  as  controlled 
b)  the  thermostatic  valve  is  (d>tained  and  circulated  within 
the  buildings.  I  bis  system,  employing  the  use  (»f  injector.^ 
at  each  building,  eliminates  the  use  of  heat  exchangers 
for  the  space  heating,  which  are  only  installed  for  the 
domestic  hot  water. 

Summary 

lO  summarize  the  general  remark-  and  comments  of 
engineers  who  have  had  experience  t>f  betth  high  tem- 
perature  wat«‘r  and  .-iteam,  the  general  consensus  of  opin¬ 
ion  is: 

t  1  )  .Any  new  project  with  a  total  heat  load  of  from 
.3  to  10  million  Btu  per  hr  should  be  carefully  examined 
to  determine  the  advantages  and  savings  of  high  tempera¬ 
ture  wj  according  to  the  ratio  of  space  heating  to 
process  i  equirements. 

(2)  INevv  projects  over  10  million  Btu  per  hr,  of  which 
the  space  heating  load  is  at  least  .30%  of  the  total,  .-hould 
invariably  be  designed  f<»r  high  temperature  water. 

(3|  Where  existing  boiler  plant  or  old  pi|)e  lines  are 
being  replaced  or  extensions  to  existing  systems  are  con¬ 
templated,  a  survey  should  be  made  and  a  careful  study 
prepared  showing  (at  capital  costs  and  (b)  etperating 
and  maintenance  costs  of  both  steam  and  hot  water,  with 
advantages  and  disadvantages.  The  cost  of  such  a  survey 
would  not  be  excessive,  but  it  should  give  a  complete  and 
comprehensive  picture  of  the  proposed  work.  It  should  be 
remembered  that  the  internal  distribution  lines  within 
existing  buildings,  the  type  of  heating  and  existing  ecjui})- 
ment  need  not  be  chatiged  regardless  of  the  system  which 
lias  been  in  u.se.  Where  process  steam  is  at  present  re- 
(|uired  or  additional  steam  necessary,  high  temperature 
water  can  be  utilized  to  generate  this  steam  through  heat 
exchangers. 
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TABLE  S.  FLOW  OF  WATER  AT  300  DEG  F  IN  SCHEDULE  40  PIPE 


Nominol  pipe  diameter,  inches 
l’/4  V/2 

Flow  of  woter,  pounds  per  hour 


705 

1,395 

2,250 

^  4.430 _ 1 

7,120 

12,550 

912 

1,740 

2,880  ^ 

5,450 

8,700 

15,460 

1,060 

2,080  ^ 

3,350 

6,360 

10,100 

17,880 

1,190  ^ 

2,400 

3,760 

7,210 

11,400 

20,120 

1,320 

2,670 

4,170 

7,960 

12,500 

22,100 

1,430 

2,890 

4,550 

8,630 

13,730  . 

/  24,100 

1,525 

3,100 

4,850 

9,300 

14,720  / 

26,100 

1,625 

3,290 

5,160 

9,900  ^ 

15,920 

27,750 

1,710 

3,480 

5,475 

/  10,500 

17,100 

29,300 

1,880 

3,810 

6,020  / 

1 1,500 

18,200 

31,800 

2,035 

4,140  ^ 

6,520 

12,500 

20,000 

/  34,450 

2,180 

/  4,415 

7,000 

13,400 

21,520 

37,100 

2,320  / 

4,680 

7,450 

14,280  ^ 

— i2,826 

39,750 

2,460  / 

4,960 

7,900 

/  i5,tl(i 

24,030 

42,400 

2,610 

5,270 

8,300  / 

'  16,080 

25,510 

/  44,800 

2,760 

5,580 

8,760  / 

17,000 

27,000 

/  47,690 

2,920 

5,750 

/  9,190 

18,000 

28,400  / 

50,000 

3,065 

6,050  / 

'  9,700 

18,820 

29,800  / 

52,200 

3,240 

6,340  / 

10,220 

19,800  ^ 

31,300 

54,300 

3,410 

/  6,550 

10,700 

/  20,680 

32,700 

/  57,250 

3,610  / 

7,000 

1 1,300  / 

21,800 

34,330  y 

60,500 

3,810 

7,500 

/'  11,930 

23,180  ^ 

36,280 

64,250 

4,030 

8,000  y' 

12,620 

Z'  24,500 

38,400 

68,000 

4,260 

/  8,500 

13,300  / 

25,920 

40,400 

/  .71,500 

4,460 

/  8,950 

/  13,950 

27,150 

42,400 

/  74,800 

4,640  / 

9,350 

'  14,620 

28,300  ^ 

44,250  > 

'  78,200 

4,830  / 

9,740  / 

15,250 

/  29,500 

46,100  / 

5,160 

/  10,550 

16,330  X' 

31,650 

Z'  49,150 

5,445  / 

'  11,340 

/  17,350 

33,670  / 

(Velocity,  8.0  fps) 


Nominol  pipe  diameter,  inches 

8  lo 

Flow  of  water,  pounds  per  hour 


81,000 

162,000 

300,000 

99,700 

205,000 

367,500 

115,300 

238,000  _ _ _ 

430,000 

129,800  ^ 

^  268,900 

485,000 

143,500 

296,800 

Z'  533,000 

156,200 

322,800  y/ 

582,000 

167,300  ^ 

345,000 

629,000 

178,000 

366,500 

Z'  670,000 

187,800 

388,800 

710,000 

207,100 

y/  428,600 

/  780,000 

227,900 

466,200  yi^ 

Z'  848,000 

241,700 

/  502,100  / 

255,500  y 

//  538,000 

269,300  // 

/ 

290,000  / 

310,800 

460,500 

582,000 

682,000 

776,000 

855,000 

925,000 

978,000 

1,100,000 

1,123,000 

1,229,000 


580,000 
746,000 
873,000 
988,000 
1,085,000 
1,180,000 
1,261,000 
1,345,000  , 
1,427,000" 


1,210,000 

1,443,000 

1,670,000 

1,920,000 

2,084,000 

2,245,000 

2,380,000 


(Velocity,  8,0  fps) 


diagonally  stepped  lines  and  middle  values  are  those  read  from  friction  chart.  Brackets  are  suggested  modules  for  pipe  sizing 


Table  5  should  be  used  only  a?  a  guide  or  check  against 
standard  formulas.  The  velocities  given  relate  to  the  mid¬ 
dle  figures  and  will  therefore  be  lower  or  higher  nearer 
the  dividing  lines.  For  instance,  656  pounds  of  water 
passing  through  a  %-inch  diameter  pipe  will  result  in  a 
loss  of  approximately  0.22  inch  per  foot  with  a  velocity 
of  22  inches  per  second. 

Tube  assembly  of  a  Example:  To  ascertain  the  size  of  pipe  for  25,000,000 

I  German  HTW  boiler  Btu  per  hr  with  a  temperature  design  drop  of  IW  deg  F, 

installed  in  the  Ko-  25,000,000 

dak  plant  in  Stutt-  - TTiii - ^  250,000  lbs  of  water  per  hour. 


Tube  assembly  of  a 
J  German  HTW  boiler 
installed  in  the  Ko¬ 
dak  plant  in  Stutt¬ 
gart.  This  type  is 
now  under  license  to 
Babcock  &  Wilcox 
for  manufacture  in 
the  U.  S. 


In  Table  5  (or  Fig.  19) ,  the  choice  is  between  an  8-inch 
pipe  with  friction  loss  of  about  .05  inch  per  ft  and  veloc¬ 
ity  of  3.5  fps  or  a  6-inch  pipe  with  friction  loss  of  0.18 
inch  per  ft  and  velocity  of  6.0  fps. 
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Applied  Solar  Energy 


Abstracts  of  papers  presented  at  the  World  Symposium 
on  Applied  Solar  Energy  in  Phoenix,  November  I  to  5,  are 
concluded  in  this  second  installment  covering  heating  and 
cooling,  solar  water  heaters,  and  other  uses  of  solar  energy. 

Domestic  hot  air  heating  with  overlapped-plate  solar 
collectors  was  c.Lscussed  in  a  paper  hy  George  O.  C. 
Lof,  consulting  engineer,  Denver,  Colorado.  Although  the 
basic  principle  of  the  overlapped-plate  solar  heat  collector 
is  the  same  as  that  of  the  continuous  flat  plate  overlaid  by 
one  or  more  glass  sheets,  said  Mr.  Ldf.  there  are  significant 
dillercnces  in  design  and  operation.  In  addition  to  their 
role  as  insulation  against  heat  loss,  the  overlapped-plates 
serve  as  the  actual  radiation  absorbers  and  beat  exchange 
surfaces.  A  second  distinction  is  in  the  use  of  low  air  flow 
rates  which  result  in  good  heat  recoverv  at  high  tempera¬ 
tures.  The  design  is  believed  to  have  economic  advantage 
in  being  subject  to  factory  production  techniques. 

The  overlapped-plate  collector  consists  of  a  rectangular 
housing  with  a  clear  glass  cover  plate.  Arranged  in  banks 
below  tlie  cover  plate  are  overlapping  glass  slats  with  air 
spaces  between  them  and  with  the  overlapped  portions 
covered  with  a  black  coating.  The  glass  slats  form  a  stag¬ 
gered  louver  through  which  air  is  passed.  The  black  por¬ 
tions  of  the  louvers  pick  up  solar  energy  which  is  trans¬ 
ferred  to  the  moving  air.  Air  is  exhausted  from  the  en¬ 
closure  to  a  bed  of  uniformly  sized  gravel  for  storage  of 
heat.  The  gravel  functions  both  as  a  storage  medium  and 
as  a  heat  exchanger  for  a  warm  air  system  used  in  com¬ 
bination  with  an  auxiliary  heater. 

^First  use  of  this  type  of  collector  and  storage  unit  was 
in  a  small  bungalow  in  Boulder,  Colorado.  collector 
of  463  sq  ft  was  constructed  on  a  portion  of  the  roof 
sloping  27  degrees  to  the  south.  A  heat  storage  bin  of 
OVi*  cubic  yard  volume  containing  9  tons  of  ^i-in.  gravel 
was  installed  in  the  basement,  and  these  units  were 
coupled  with  an  existing  gas  fired  hot  air  heating  system. 
There  was  a  fuel  saving  of  about  50%  in  the  heating 
season,  in  comparison  with  fuel  consumption  of  years 
prior  to  installation  of  the  collector. 

The  most  important  result  was  development  of  a  solar 
and  fuel  heating  system,  the  principal  components  of 
which  could  be  factory  made  and  which  could  be  de¬ 
signed  into  a  conventional  style  house  without  detracting 
from  appearance  or  usefulness  of  the  dwelling. 

When  the  Boulder  house  required  heat  and  the  solar 
collector  was  supplying  hot  air,  dampers  automatically 
directed  the  solar  heated  air  to  the  rooms  of  the  house 
and  then  back  to  the  collector  for  reheating.  At  night, 
and  during  cloudy  periods,  air  from  the  house  return 
ducts  passed  through  the  heated  storage  bed  and  was 
forced  by  the  blower  through  the  regular  furnace  to  the 
rooms.  When  thermostats  in  the  collector  and  storage  bed 
indicated  insufl&cient  temperatures  at  those  points,  damp¬ 
ers  would  shift  and  the  gas  fires  would  automatically 
operate  in  conventional  manner. 

Based  on  experience  in  the  Boulder  house,  a  system 
for  a  house  to  be  located  in  Denver  was  designed  with 
refinements  and  improvements.  Cost  of  the  equipment  for 


the  Denver  house  was  determined  by  estimates  on  all 
material  and  labor  including  auxiliary  control  items.  The 
total  investment  was  amortized  at  a  rate  of  5%  per  year. 
Total  fuel  and  electricity  costs  were  then  added  to  the 
annual  fixed  costs,  and  the  grand  totals  for  each  collector 
area  were  compared  with  each  other  and  with  a  conven¬ 
tional  system.  Total  annual  cost  was  found  to  be  very 
insensitive  to  collector  size  because  the  increase  in  fixed 
cost  with  collector  enlargement  is  almost  exactly  equal 
to  the  decrease  in  auxiliary  fuel  expense.  For  example, 
a  svstem  using  a  200  square  foot  ccdlector  showed  a  total 
annual  cost  of  $182,  while  a  500  square  foot  collector 
showed  a  total  annual  cost  of  $181.  Annual  costs  for  a 
conventional  system,  on  the  same  basis  would  be  $159. 

A  modification  of  the  Denver  house,  redesigned  to  in¬ 
clude  solar  air  conditioning,  is  scheduled  for  construction 
early  in  1956. 

A  Fully  Solar  Heated  House 

A  space  heating  and  cooling  installation,  entirely  heated 
by  solar  energy  and  cooled  by  night  radiation  from  an 
air  cooling  device  was  described  by  Raymond  .  Bliss 
Jr.,  partner  in  Donovan  and  Bliss,  consulting  engineers 
of  Amado,  Arizona.  The  installation  was  attached  to  an 
existing  house  referred  to  as  Desert  Grassland  Station,  a 
rather  delapidated  dwelling  belonging  to  the  U.  S.  Forest 
Service.  The  house  is  located  at  an  elevation  of  3800  ft 
about  thirty  miles  south  of  Tucson,  Arizona.  The  average 
January  temperature  in  the  area  is  48  deg  F.  The  system 
was  described  fully  in  Air  Conditio.mnc,  Heating  and 
Ventilating  for  October,  1955. 

Although  heat  collection  and  storage  are  about  as  effi¬ 
cient  and  economical  as  any  yet  developed,  the  author 
doubts  if  a  copy  of  the  system  would  be  economically 
attractive  even  if  installed  in  a  house  properly  designed 
for  it.  The  installation  was  built  as  a  stepping  stone  toward 
design  of  a  complete  solar  air  conditioning  system  cap¬ 
able  of  high  quality  performance  the  year  round.  It  was 
also  intended  as  a  demonstration  that  the  properly  de¬ 
signed  solar  heating  system  will  function  nearly  as  cal¬ 
culated. 


Outdoor  and  indoor  maximum  temperatures  at  Desert  Grasslands 
Station  with  night  rodiation  cooling  in  operation  during  1955 
midsummer  season. 
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The  heat  collector  is  a  flat  non-focusing  type  utilizing 
several  layers  of  black  screens  to  absorb  incident  sunshine 
and  transfer  the  resulting  heat  to  the  circulating  air.  The 
collector  owes  its  efliciency  primarily  to  the  large  total 
area  of  screen  fdanients  and  to  the  fact  that  circulating 
air  keeps  the  filaments  at  a  temperature  only  moderately 
higher  than  that  of  the  circulating  air,  thus  keeping  radia¬ 
tion  loss  at  a  minimum.  The  collector  is  tilted  to  face  the 
mid-day  sun  scjuarcly  on  January  15  and  is  faced  with 
ordinary  single  strength  window  glass.  I  nder  average 
winter  conditions  on  a  clear  day  the  collector  puts  into 
storage  about  1000  Btu  per  square  foot  per  day  and  is 
sized  to  collect  roughly  twice  the  average  21  hour  daily 
heal  re<|uirement  in  a  single  day. 

The  storage  unit  is  a  bin  of  1300  cubic  feet,  about  65 
tons  of  l-in.  diameter  field  rock.  Storage  capacity  is  esti¬ 
mated  at  27,000  Btu  per  deg.  The  average  rock  pile  tem¬ 
perature  is  about  120  deg  F  and  fluctuates  between  90 
anfl  I  10  deg. 

Operation  of  the  system  is  automatic.  When  the  collector 
is  operating,  air  flows  through  the  storage  bin  in  an  up¬ 
ward  direction.  \X  hen  the  bin  is  delivering  heat,  the  air 
flow  is  in  the  reverse  direction.  Solar  heat  collection  is 
controlled  by  an  outdoor  sunshine  responsive  thermostat: 
house  heating  by  a  conventional  indoor  wall  thermostat. 
When  the  house  requires  heat  during  a  period  of  collec- 
tio!i,  the  collector  air  is  diverted  directly  to  the  house. 
In  tests  under  severe  conditions,  the  house  was  held  to 
proper  temperature  at  all  times  and  no  auxiliary  healing 
was  required.  Winter  heating  performance  is  judged  to 
be  e<|ui\alent  to  any  conventional  high  quality  forced 
warm  air  heating  system. 

For  summer  cooling,  slightly  undercooled  air  is  forced 
through  the  storage  bin,  and  cooled  air  is  circulated  from 
the  storage  bin  to  the  house  on  demand.  The  undercooling 
night  radiator  is  simply  a  large  horizontal  porous  screen 
exposed  .«o  that  it  loses  heat  by  net  radiation  exchange 
with  the  night  .sky.  Air  is  drawn  through  the  face  screen, 
and  under  cooling  averages  about  2  deg  F  on  clear  nights. 
A  similar  arrangement  for  cooling  water  by  radiation  to 
the  night  sky  is  under  study  by  Donovan  and  Bliss. 

Operating  cost  of  the  system  including  cost  of  fan 
operation  is  estimated  at  about  S12  for  the  season,  as 
compared  with  cost  of  about  $80  for  operating  a  com¬ 
parable  conventional  system. 

Solar  Collector  Heat  Pump 

Design  and  performance  of  a  solar  collector  heat  pump 
were  described  in  a  paper  by  E.  R.  Ambrose  and  Philip 
Sporn  of  American  Gas  and  Electric  Service  Corp.,  New 
York.  Some  of  the  present  handicaps  facing  the  direct 
utilization  of  solar  energy  with  heat  collectors  can  be 
overcome  by  incorporating  a  heat  pump  into  the  system. 
One  advantage  is  the  ability  of  the  heat  pump  to  maintain 
a  relatively  low  collector  temperature.  This  reduces  the 
transmission  losses  and  thereby  increases  collector  efli¬ 
ciency.  At  the  same  time  a  larger  percentage  of  the  lower 
intensity  solar  energy  can  be  collected  during  early  morn¬ 
ing  and  late  afternoon  hours,  and  on  cloudy  days. 

For  a  series  of  tests  over  the  past  five  years,  solar 
collectors  were  mounted  on  the  roof  of  a  one-story  brick 
building  near  New  Haven,  West  Virginia.  The  location  is 
an  industrial  area  at  roughly  39  degrees  north  latitude 
and  elevation  of  600  feet  above  sea  level.  The  collector 


TO  HeATIN«  UNITS 


FlovV  diagram  for  solar  heat  pump  system  shown  as  it  would 
be  operating  on  the  winter  cycle. 


consists  of  a  number  of  parallel  refrigerant  circuits  ar¬ 
ranged  in  16  gage  steel  plates  to  form  four  collecting 
surfaces  4  feet  by  7  feet  each.  These  plates  form  the  evapo¬ 
rator  of  a  refrigerant  circuit  and  were  arranged  to  face 
south  at  an  angle  of  50  degrees  from  the  horizontal.  The 
oj)erating  cycle  is  identical  to  the  conventional  refrigera¬ 
tion  cycle.  The  evaporator  operates  at  about  60  deg  F 
or  lower,  and  the  condenser,  w  Inch  is  used  to  heat  a  water 
storage  system,  is  usually  about  110  deg  F  or  higher.  A 
5  hp  motor  operated  the  Freon  F-12  compressor.  At  vari¬ 
ous  times,  the  solar  trap  with  the  evaporator  plates  as 
backing  were  operated  with  two  glass  covers,  with  one 
glass  cover,  and  finally  with  no  glass  cover. 

The  maximum  heat  recovery  rate  at  a  compressor  speed 
of  620  rpm  was  224  Btu  per  (hour)  (square  foot).  On 
a  comparable  day  wdth  a  compressor  speed  of  440  rpm, 
the  recovery  rate  was  179  Btu  per  (hour)  (square  foot). 
On  some  earlier  tests,  with  compressor  speeds  of  835  rpm, 
the  heat  recovery  rates  range  from  250  to  360  Btu  per 
(hour)  (square  foot)  for  similar  operating  conditions. 
While  the  amount  of  heat  recovered  increased  with  com- 
piessor  speed,  there  was  a  lower  coefficient  of  performance 
at  higher  speeds.  It  appeared  that  the  heat  recovery  rate 
was  not  seriously  affected  by  the  removal  of  the  glass 
covers. 

Quite  frecjuently  the  outdoor  temperature  was  consider¬ 
ably  above  the  solar  collector  temperature,  which  allows 
the  air  as  well  as  the  solar  and  sky  radiation  to  serve  as 
the  heat  source.  This  would  explain  why  the  solar  trap 
recovery  rate  in  some  instances  exceeded  the  available 
solar  energy  as  measured  by  the  pyrheliometer. 

Improvement  in  coefficient  of  performance  was  noted 
as  the  size  of  the  collector  was  increased,  or  the  speed  of 
the  compressor  decreased,  or  the  suction  temperature  in¬ 
creased  to  approach  the  condensing  temperature.  A  co¬ 
efficient  of  performance  of  from  6  to  8  was  obtained  when 
operating  at  about  60  deg  F  suction  temperature  and  90 
to  112  deg  F  condensing  temperature.  Suction  and  con¬ 
densing  temperatures  of  this  magnitude  are  feasible  at 
the  present  time  on  cloudless  days.  It  is  questionable 
however  if  a  practical  competitive  system  could  be  de¬ 
signed  unless  outdoor  air  could  also  be  employed  as  a 
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supplemental  heat  source  for  winter  as  well  as  a  heat 
sink  for  summer  cooling. 

The  same  surface  used  as  a  heat  source  for  winter 
heating  can  be  quite  easily  adapted  to  serve  as  a  heat 
sink  for  summer  cooling.  With  the  collector  plate  free 
of  glass  covers  or  enclosure  of  any  kind  mounted  on  a 
south  facing  vertical  wall,  the  rain,  wind,  solar  and  sky 
radiation,  and  the  outdoor  air  can  all  be  made  to  serve 
as  a  heat  source  and  heat  sink.  The  same  collector-heat 
pump  unit  combination  can  also  be  used  for  heating 
domestic  water. 

Smaller  st(»rage  systems  are  required  with  solar  heat 
pump  installations.  Water  can  be  stored  during  the  heating 
c)cle  at  relatively  high  temperatures  so  that  it  can  be 
directly  used  to  heat  the  space.  Another  possibility  is  to 
store  solar  energy  at  lower  levels,  say  50  to  60  deg  F,  to 
serve  as  the  heat  source  for  the  heat  pump.  While  a  cer¬ 
tain  amount  of  storage  is  necessary,  storage  in  excess  of 
a  one  day  supply  may  be  difficult  to  justify  in  a  solar 
heat  pump  when  outdoor  air  is  used  as  a  supplement 
heat  source. 

It  is  noted  that  90,  80,  and  70%  of  the  design  heating 
capacity  will  equal  or  exceed  the  building  requirements 
99,  98.  and  96%  respectively  of  the  heating  season.  Hence, 
use  of  large  expensive  equipment  merely  to  satisfy  the 
maximum  heat  requirements,  which  occur  at  relatively 
short  periods  of  time,  cannot  be  justified.  This  is  another 
reason  why  storage  may  ultimately  play  an  important 
part  in  obtaining  a  practical  solar  heat  pump  system. 


The  largest  one,  at  Bouzareah,  Algeria,  Ls  8.4  meters  in 
diameter  (about  24  feet).  It  is  more  convenient  to  use 
movable  plane  reflectors  where  work  at  a  fixed  hearth 
is  simplified  and  large  scale  machines  are  easier  and  less 
expensive  to  build. 

Plane  reflectors  mav  be  either  polished  metal  or  mirror 
surfaced  glass.  Those  favored  at  the  French  laboratory  are 
small  units  of  plane  mirror  of  commercial  quality  about 
20  inches  square.  These  reflecting  elements  are  perman¬ 
ently  strained  to  the  approximate  curvature  of  a  parabola. 
They  are  arranged  individually  in  a  movable  bank  which 
is  oriented  to  reflect  the  sun's  ray.s  into  the  focusing  pa¬ 
raboloid  of  the  furnace  which  contains  the  fixed  hearth. 
The  j)ermanent  strain  not  only  overcome  certain  geomet¬ 
ric  disadvantages  of  a  reflecting  plane  surface,  but  also 
imparts  rigiditv  to  the  assembly  against  the  effects  of 
wind.  The  main  advantage  of  the  strained  position  is  in 
efliciencv  of  c<tllection,  3560  curved  and  oriented  mirrors 
being  the  e(juivalent  of  o\er  26,000  oriented  flat  mirrors. 
Orientation  of  the  reflecting  elements  is  accomplished  by 
a  pressurized  oil  hydraulic  system  actuated  by  photo¬ 
electric  cells. 

('oncerning  the  future  of  solar  furnaces,  it  was  pointed 
out  that  already  solar  furnaces  are  no  more  expensive 
today  than  electric  hearth  furnaces  of  the  same  power. 
Research  is  continuing  to  further  reduce  the  costs  of 
solar  machines,  and  it  is  likelv  that  cost  advantages  to¬ 
gether  with  process  advatitages  of  solar  furnaces  will  in¬ 
crease  the  |)opularitv  of  this  type  of  instrument. 


High  Temperature  Furnaces 


Solar  Stills 


The  sun’s  energy,  though  greatly  dispersed  by  distance. 
Ls  not  degraded;  so  that  a  proper  condensation  of  the 
solar  radiation  by  optical  means  may  bring  about  very 
high  temperatures  approaching  but  never  reaching  the 
temperature  of  the  sun — about  6fXX)  degrees  K.  Felix 
Trombe.  research  director  of  the  National  Center  of  Scien¬ 
tific  Research  and  director  of  the  Solar  Energy  Labor- 
alorv  at  Montlouis.  France,  described  existing  solar  fur¬ 
naces  using  reflection  as  a  means  of  convergence.  Some 
solar  furnaces  comprise  a  single  converging  reflecting  sur¬ 
face  which  must  be  constantlv  oriented  toward  the  sun. 
Such  machines  cannot  verv  well  reach  large  dimensions. 


Five-foot  solor  furnoce  mode  from  searchlight  reflector  now 
used  by  Convoir  for  high  temperature  research. 


In  the  I  nited  States,  the  Saline  W  ater  (.onservation 
I’rogram  has  been  created  within  the  Department  of  the 
Interior  with  the  objective  of  developing  economically 
feasible  processes  for  converting  saline  water  into  fresh 
water.  The  use  of  solar  energy  for  this  purpose  Ls  within 
the  interest  and  range  of  this  program,  and  Dr.  Maria 
I'elkes  of  New  Y(trk  University  described  current  develop¬ 
ments  in  solar  stills  and  p<xssil)ilities  for  future  develop¬ 
ment. 

Although  the  largest  solar  still  in  the  world  was  built 
in  1872  in  Uhile  and  covered  51,000  square  feet  to  pro¬ 
duce  of  maximum  yield  with  6000  gallons  per  day,  cost 
estimates  of  the  government  project  indicate  that  none 
of  the  devices  now  in  prospect  can  produce  water  at  a 
cost  lower  than  $3.25  per  thousand  gallons.  The  economic 
goal  of  the  project  is  to  produce  municipal  water  at  33 
cents  per  thousand  gallons  and  irrigation  water  at  12 
cents  per  thousand  gallons.  Simple,  direct  solar  heated 
evaporating  trays  with  self  contained  condeasers  but 
without  arrangements  for  energy  concentration  can  pro¬ 
duce  water  at  about  Sl.(>5  per  thousand  gallons. 

A  small  still  comprising  a  black,  porous  j)ad  supported 
beneath  a  tilted  glass  face  was  described.  Sea  water  is 
fed  through  a  channel  at  the  top  of  the  petrous  pad,  evap¬ 
orated  during  its  journey  down  the  pad,  and  discharged 
at  the  bottom  as  concentrated  brine  while  the  condensed 
vapor  is  collected  from  the  under  surface  of  the  glass  and 
discharged  through  a  fre.<h  water  outlet  pipe.  Cost  of 
water  from  such  a  still  was  estimated  at  82  cents  per 
thousand  gallons.  The  probable  cost  of  water  obtainable 
by  solar  stills,  said  Dr.  Telkes,  is  at  the  present  time 
already  lower  than  the  cost  of  water  transported  over  long 
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Low  temperature  solar  engine  uses  vapor  of  volatile  liquid  in 
flat  collector  to  actuate  model  irrigation  pump. 


(li?>laiict>  or  olttaiiied  l)v  fuel  operated  stills  in  tropical 
regions. 

Mechanical  Energy  from  Solar  Energy 

For  more  than  a  century  numerous  inventors  have  de- 
velojMHl  a  variety  of  solar  powered  devices  described  by 
Kiehard  C.  Jordan  and  Warren  E.  Ibele  of  the  University 
of  Minnesota.  No  fully  developed  sy.«tem  has  to  date  shown 
econonneal  feasibilitv.  Further  technological  advances 
and  the  depletion  of  current  prime  energy  sources  may 
readily  change  this  picture.  Technical  limitations  on  the 
conversion  of  solar  energv  to  mechanical  power  include 
the  maximum  theoretical  efiiciency  which  can  be  obtained 
bv  a  heat  engine,  the  degree  to  which  a  practical  heat 
ei!gine  can  approach  this  limit,  and  the  temperatures 
which  construction  materials  can  withstand  without  fail¬ 
ure.  \\  hile  developments  now  in  prospect  are  not  likely  to 
increase  the  efficiency  of  present  conversion  methods 
sharph.  it  mav  wMI  be  that  simplicity  and  ease  of  oper¬ 
ation  and  maintenance  w  ill  be  much  more  important  than 
high  efiiciency  in  solar  conversion  systems.  A  system  of 
comparatively  low  efiiciency  but  simple  mechanical  opera¬ 
tion  and  reliability  coupled  with  simple  maintenance  and 
not  too  great  a  bulk  would  have  immediate  use  in  arid 
sections  of  the  world.  It  appears  that  in  the  immediate 
future  solar  mechanical  power  will  be  most  practical  for 
small  power  systems  in  remote  areas  and  where  intermit¬ 
tent  ojieration  is  not  a  deterent. 

Cooling  with  Solar  Energy 

One  of  the  most  intriguing  potential  applications  of 
solar  energy  is  in  air  conditioning  or  comfort  cooling, 
said  George  ().  (i.  Lbf,  consulting  engineer  of  Denver, 
(Colorado.  Primarily  because  of  formidable  technical  and 
economic  problems,  practical  solar  coolers  have  not  been 


developed,  and  oidy  recently  have  a  few  experimental 
investigations  been  undertaken. 

An  attractive  feature  of  space  cooling  with  solar  energy 
is  the  availability  of  maximum  solar  radiation  when  cool¬ 
ing  is  most  needed.  Two  feasible  systems  for  direct  cool¬ 
ing  by  means  of  solar  energv  are  absorption  refrigeration 
and  absorption  dehumidification.  Both  of  these  ha\e  been 
experimentalb  investigated. 

An  absorption  apparatus  modified  from  a  conventional 
fuel  operated  air  conditioner  manufactured  in  this  coun¬ 
try,  was  not  satisfactorv  because  of  high  tem|)erature  re¬ 
quirements  in  the  solar  collector  for  thi.s  unit.  A  new 
design  using  solar  heated  w  ater  or  air  offers  a  more  prom¬ 
ising  development.  An  absorption  dehuniidifier  using 
solar  heated  air  for  use  in  comparatively  humid  areas  has 
shown  good  performance,  and  it  is  expected  that  a  semi 
commercial  unit  will  be  built  and  operated  in  the  near 
future. 

It  can  be  readily  shown  that,  unless  a  solar  unit  is  also 
used  for  winter  heating,  solar  comfort  cooling  cannot  be 
competitive  with  conventional  compression  refrigeration 
cooling  in  the  Lnited  States.  A  unit  providing  solar  de- 
huniidification  cooling  with  winter  solar  heating  supple¬ 
mented  by  some  auxiliary  fuel  appears,  in  preliminary 
estimates,  to  have  even  lower  cost  than  a  commercial  all 
year  fuel  operated  heating  and  cooling  svstems.  A  system 
using  sub-cooled  night  air  directly  in  a  thermal  storage 
unit  for  space  cooling  on  the  following  dav  has  been 
described.  Another  cooling  system  uses  the  storage  facili¬ 
ties  in  combination  with  a  small  compression  refrigerator 
operating  nearly  continuously  during  the  warmest  months. 
This  arrangement  reduces  the  necessarv  size  of  the  re¬ 
frigeration  unit  to  about  ^  the  normal  period. 

Steam  has  been  supplied  from  a  large  parabolic  solar 
reflector  for  the  experimental  operation  of  a  one  half  ton 
absorption  refrigeration  ice  making  machine  in  Russia. 
Fnergy  and  construction  cost  factors  make  such  applica¬ 
tions  for  domestic  or  commercial  refrigeration  in  the 
United  States  unattractive. 

A  very  simple  intermittent  absorption  refrigerator  pre¬ 
viously  manufactured  in  the  United  States  shows  better 
j)romise,  and  work  is  proceeding  toward  improvement  of 
the  unit. 

An  experimental  program  at  the  University  of  Wis¬ 
consin  is  directed  toward  the  development  of  simple,  low 
cost,  solar  operated  refrigerator  units  suitable  for  food 
preservation  in  hot  nonindustrialized  countries. 

The  status  of  solar  cooling  and  refrigeration  can  be 
summarized  by  declaring  that  very  little  attention  has 
been  given  to  developing  these  ideas,  no  commercial  sys¬ 
tems  are  in  existence,  only  certain  components  of  two 
space  cooling  units  have  been  experimentally  built  and 
tested,  and  only  one  experimental  ice  making  unit  has 
been  operated.  Uimited  development  work  is  proceeding 
aiong  several  lines,  but  much  more  effort  can  well  be 
placed  in  these  areas. 

Performance  of  a  solar  operated  absorption  refrigera¬ 
tion  air  conditioner  depends  on  the  efficiency  of  convert¬ 
ing  solar  radiation  to  sensible  heat  at  the  temperature  re- 
(|uired  for  operating  the  refrigerating  generator.  The  pres¬ 
ent  practical  minimum  temperature  for  absorption  air 
conditioner  operation  is  about  180  deg  F.  A  conventional 
water  heating  fiat  plate  collector  overlaid  by  two  or  three 
glas.s  surfaces  can  deliver  water  at  about  210  deg  to  the 
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heating  jacket  of  the  generator.  The  collector  would  he 
operating  at  an  average  temperature  about  120  degrees 
above  that  of  the  atmosphere  on  a  hot  day.  Net  heat  de¬ 
livery,  ^\ilh  return  water  to  the  collector  at  200  deg.  would 
be  about  900  Htu  per  square  foot  of  solar  collector  area, 
corresponding  to  10%  collection  elTiciencv  on  a  sunny 
summer  day  in  central  U.  S.  This  heat  delivery  would 
result  in  a  cooling  effect  of  approximate!)  450  Btu  per 
square  foot  of  solar  collector.  \\  ith  a  roof  collector  of 
6(M)  s(|uare  feet,  the  average  daytime  removal  capacity  of 
the  system  would  be  about  30.000  Htu  per  hour,  ecjuiv- 
alent  to  2^2  tons  of  refrigeration.  If  the  operating  tem¬ 
perature  requirement  of  the  refrigerant  generator  could 
be  reduced,  efliciencv  would  rise.  A  30  deg  decrease  would 
increase  the  refrigeration  capacity  l(i  to  15%  with  the 
same  collector. 

Another  possible  design  for  a  collector  is  the  overlai)ped 
plate  collector.  Experimental  units  of  this  design  have 
shown  satisfactory  eflicicncies  in  heating  air  from  room 
temperature  to  more  than  200  deg. 

By  using  the  circulating  air  and  two  or  three  cover 
plates  rather  than  the  single  cover  plate  used  for  winter 
opcraticm  of  the  overlapping  plate  collector,  air  tempera¬ 
tures  as  high  as  300  deg  have  been  obtained  and  an 
average  temjierature  throughout  the  6  to  B  hour  operat¬ 
ing  day  may  lie  between  250  deg  and  275  deg.  \^'ith  ideal 
construction  and  insulation,  a  600  square  foot  collector 
should  deliver  about  2  tons  of  refrigeration  over  a  day¬ 
time  average.  At  mid-day  the  effective  capacity  of  this 
svstem  would  be  slightlv  over  4  tons  of  refrigeration. 
Present  absorption  refrigerators  which  can  use  tempera¬ 
tures  as  low  as  175  deg  F  in  the  refrigerant  generator  mav 
enable  tlie  use  of  lower  collector  temperatures  and  hence 
higher  collector  eflicicncies.  The  possibility  of  further 
temperature  reduction  by  use  of  other  refrigerants  also 
exists.  Limited  data  on  methanol  and  lithium  bromide 
systems  show  promise  along  this  line. 

.\  third  and  yet  untried  method  of  suppKing  heat  to 
the  refrigerant  generator  is  the  use  of  the  solar  collector 
itself  as  the  refrigerant  generator.  Calcuiations  indicate 
that  if  a  collector  generator  could  be  built,  after  solving 
|)roblems  in  wide-area  leak-j)roof  ctmstruction.  a  600 
square  foot  solar  collector  in  the  southern  part  of  the 
Lnited  .''tates  should  have  a  maximum  cooling  capacity 
of  over  5  tons  of  refrigeration  and  a  daytime  average  of 
about  3  toils. 

A  fourth  medium  that  shows  possibilities  could  be  the 
collection  of  heat  from  a  solar  collector  to  a  refrigerant 
generator  as  low  pressure  steam. 

A  solar  dehumidification  system  using  solar  heated  air 
and  an  experimental  glycol  stripping  unit  provided  a  net 
daily  cooling  or  hedumidification  effect  of  600  Btu  per 
square  foot  of  collector.  This  is  equivalent  to  a  net  overall 
solar  utilization  of  about  25%,  and  the  average  cooling 
capacity  of  a  600  square  foot  collector  would  be  about 
50,000  Btu  j)er  hour  or  4  tons  of  refrigeration. 

Solar  Water  Heaters 

A  review  of  the  present  status  of  solar  heaters  for 
domestic  hot  water  was  presented  by  Roger  N.  Morse, 
engineering  section  of  the  Commonwealth  Scientific  and 
Industrial  Research  Organization  in  Australia.  Water 
temperatures  on  the  order  of  135  deg  F  and  quantities 


of  about  50  U.  S.  gallons  per  day  were  determined  as  the 
requirements  of  an  average  household. 

Simplicity  of  the  flat  non-focusing  absorber  makes  it 
the  obvious  choice  for  solar  water  heating,  said  Mr. 
Morse.  Most  of  the  literature  on  solar  water  beaters  comes 
from  the  United  States,  and  some  details  have  been  given 
of  work  on  water  heaters  being  undertaken  in  France, 
India  and  Russia  and  French  West  Africa  as  well  as  the 
United  Kingdom  and  Israel. 

The  flat  plate  absorber  consists  of  a  blackened  plate 
covered  with  one  or  more  sheets  of  glass  to  reduce  ra¬ 
diation  and  convection  losses,  and  with  insulation  on  the 
underside  to  reduce  conduction  losses.  The  whole  assem¬ 
bly  is  enclosed  to  make  it  weatherjiroof  and  oriented  so 
that  it  is  normal  to  the  sun’s  rays  at  noon  for  a  j)articular 
time  of  the  year.  Chief  losses  are  reflection  from  the  glass 
surface,  radiation  and  convection  resulting  from  tempera¬ 
ture  of  the  absorber,  and  conduction  through  in.«ulation 
on  the  underside. 

Mr.  Morse  reviewed  mathematical  aj)j)roachcs  to  collec¬ 
tor  design  and  described  experiments  in  Melbourne  using 
a  double  glazed  unit  with  a  net  area  of  16.1  scpiare  feet. 
With  constant  water  flow  of  about  3  lbs  per  (hour) 
(square  foot  of  absorber),  a  temperature  ri.se  of  about 
60  deg  F  was  obtained  during  periods  of  maximum  insola¬ 
tion. 

Area  of  the  absorber  is  restricted  bv  economic  consid¬ 
erations.  Since  elllciency  of  the  absorber  is  governed  by 
the  flow  and  is  independent  of  the  rate  of  incident  radia¬ 
tion.  hydraulic  resistance  should  be  as  low  as  possible. 
A  satisfactory  arrangement  was  found  to  be  one  in  which 
a  header  along  the  top  of  the  absorber  is  connected  to  a 
header  at  the  bottom  by  a  number  of  smaller  (low  pipes 
which  are  thermallv  bonded  to  a  flat  collector  sheet  with 
overall  dimensions  of  6  feet  b\  1  feet. 

For  domestic  or  small  industrial  iiniLs.  gravitv  flow 
through  the  system  is  a  logical  selection,  and  sizing  com¬ 
promise  for  the  ccmnecting  pijting  sboubt  give  a  flow 
allow  ing  a  20  deg  rise  through  the  absorber  for  an  energy 
intake  of  200  Btn  per  hour  stjnare  foot.  The  flow  rate  in 
pound.s  per  hour  has  been  set  as  numerically  e(|ual  to  ten 
times  the  collector  area.  (Conventional  methods  are  used  to 
calculate  friction  head  and  available  thermal  head. 

The  storage  tank  should  contain  one  and  a  half  to  two 
days  sujiply.  The  flow  pipe  from  the  absorber  should 
enter  the  tank  at  a  point  somewhat  lower  than  its  top.  This 
prevents  undesirable  mixing  in  the  tank  during  operation. 

For  larger  installations  there  are  advantages  in  using 
forced  circulation  with  a  j)nm|)  controlled  either  thermo¬ 
statically  or  by  radiation.  Ibis  allows  the  tank  to  be 
placed  lower  than  the  absorber. 

Energy  Conversion 

Exjteriments  at  Massachusetts  Institute  of  lechnology 
on  the  chemical  utilization  of  light  were  described  by 
Lawrence  J.  Heidt  of  the  Department  of  Chemistry.  Sun¬ 
light  is  employed  in  these  experiments  mainly  for  con¬ 
firmatory  work  when  the  maximum  amount  of  desired 
photochemical  reaction  has  been  established  in  the  labora¬ 
tory  under  mercury  vapor  lamps.  Experinumts  using 
photoactivated  blue  dyes,  like  methy  lene  blue,  showed  that 
when  electrodes  are  placed  in  the  light  and  dark  portions 
of  a  solution,  a  small  potential  and  current  develops  be- 
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tween  the  electrodes.  Weakness  of  the  current  and  de¬ 
terioration  of  the  dve  caused  this  work  to  he  discontinued. 
Several  years  of  work  on  carbohydrate  substances  seemed 
to  show  that  these  substances  are  not  well  suited  for  the 
.storage  of  solar  energy  by  chemical  means  when  the  goal 
is  the  production  of  power. 

Need  for  better,  simpler,  and  more  reliable  tools  for 
use  by  the  photochemist  has  diverted  some  of  the  research 
effort  to  development  of  such  tools  which  include  light 
sources,  light  measuring  instruments,  and  methods  for 
measuring  small  changes  in  concentration. 

The  discover)  that  water  caii  be  catalvtically  decom¬ 
posed  bv  light  into  its  elements  hydrogen  and  oxygen, 
and  that  thereby  solar  energy  can  be  converted  into  chem¬ 
ical  energy  in  storage  for  the  j»roduction  of  power  was 
made  about  three  \ears  ago  by  using  a  solution  of  water, 
ccr(tus  and  ceric  perchlorates,  and  perchloric  acid.  This 
reaction  kindled  a  great  deal  of  oj)timism  which  had  to 
gi\e  way  to  grave  doubt  when  the  hoped  for  results  were 
not  easily  realized  for  several  reasons.  First,  the  elTiciency 
of  the  conversion  is  very  low.  Second,  the  process  is 
brought  about  by  only  extreme  ultra  violet  portions  of 
smdight  which  pass  through  good  quartz  but  not  through 
ordinary  glass.  Third,  the  process  is  greatly  inhibited  by 
small  contaminations  and  will  not  {troceed  when  the  water 
has  not  bt*en  carefully  |)uriried. 


Schematic  cross  section  of  solar  battery  cell. 


transmitter.  Potential  range  could  be  extended  to  several 
miles. 

Dr.  Pearson  emphasized  that  the  solar  battery  is  an 
experimental  device  and  too  expensive  to  compete  with 
conventional  power  generators. 


Electricity  from  the  Sun 

The  witlely  publicized  solar  battery  produced  by  the 
Pell  Telephone  Laboratories  was  described  in  a  pa[)er  by 
G.  L.  Pearson.  -V  review  of  prior  electrical  conversion 
devices  cited  the  thermopile,  the  phologalvanic  cell  and 
the  jjhotovoltaic  cell.  All  of  these  devices  were  developed 
in  tlie  PJth  century,  the  most  recent  being  the  jdiotovol- 
taic  cell  developed  around  lo76  using  selenium  as  the 
light  sensitive  material.  All  of  these  devices  operate  at 
elliciencies  of  l^c  or  less. 

In  1031  workers  at  the  Hell  Telephone  Laboratories 
succeeded  in  raising  the  elllciency  of  the  photovoltaic  cell 
to  through  the  use  of  silicon  prepared  in  a  special 
manner,  .'^ince  that  time  imj)rovements  have  raised  the 
efliciency  to  ll'<. 

Heart  of  the  new  silicon  solar  cell  is  the  p-n  f positive- 
negative  i  junction  formed  near  the  front  surface  of  a 
plate  fif  silicon.  One  portion  of  the  plate  is  made  posi¬ 
tively  conducting  bv  adding  trace  amounts  of  an  element 
higher  in  the  periodic  table.  The  other  portion  of  the 
plate  is  made  negatively  conducting  by  adding  trace 
amounts  of  an  element,  such  as  boron  or  galium,  from  a 
lower  order  of  the  periodic  table.  \\  hen  light  falls  on  the 
p-n  junction,  electrons  How  causing  a  current. 

I  he  first  field  application  of  the  solar  battery  is  its  use 
as  a  primary  power  source  for  amplifiers  in  a  rural  tele¬ 
phone  circuit  in  Georgia.  An  array  of  silicon  cells,  432 
in  all  and  capable  of  furnishing  9  watts  of  electrical  power 
in  bright  sunlight,  is  mounted  at  the  top  of  a  telephone 
pole.  The  battery  serves  as  a  trickle  charger  for  a  22  volt 
nickel-cadmium  storage  battery  mounted  near  the  base 
of  the  pole.  The  storage  batterv  powers  an  all-transistor 
carrier  amplifier. 

Another  communications  application  has  been  u.se  of 
the  solar  battery  to  power  a  portable  FM  transistor  radio 


USSR  Developments 

The  status  of  solar  energy  conversion  in  the  Soviet 
Union  was  described  by  Professor  V.  A.  Haum,  head  of 
the  Heliotechnical  Laboratory  of  the  I  SSR  Academy  of 
Sciences.  Solar  water  heaters  of  the  flat  collector  type 
have  been  well  developed  and  standard  blueprints  for  vari¬ 
ous  capacitie.s  are  available.  The  collector  is  a  sheet  of 
black  painted  aluminum  idented  for  half-inch  pipes 
through  which  water  circulates  by  gravity  flow.  The  lower 
|>art  of  the  collector  is  covered  by  one  sheet  of  glass  and 
the  upper  part  by  two  sheets. 

Ilotbctls  for  growing  vegetables  were  also  developed  in 
which  exces.s  daytime  heat  is  vented  to  simple  ground 
storage  bins  for  night  use. 

For  higher  temperatures  and  steam  generation,  focus¬ 
sing  arrangements  using  parabolocylindrical  and  para¬ 
boloidal  reflectors  have  been  used.  A  solar  cooker  using 
a  non-accurate  parabolic  mirror  was  designed  in  1951  and 
is  equivalent  to  a  500-watt  electric  stove. 

A  solar  boiler  uses  a  parabolocylindrical  aluminum 
mirror  to  boil  water  in  a  pipe  set  at  the  focal  line.  A  20- 
ft  pipe  with  mirror  6  ft  wide  and  without  coverglass  will 
generate  about  “400  to  500  liters  of  boiling  water”  a  day. 
Steam  can  be  generated  up  to  about  12  atm.  pressure. 

A  32-ft  paraboloid  mirror  boiler  generates  about  100 
lb  steam  per  hour  at  7  atm.  pressure. 

An  absorption  refrigerator  operated  by  a  solar  boiler 
produces  500  lb  of  ice  a  day. 

House  heating  in  USSR  by  flat  collectors  is  considered 
impracticable  because  of  cloudy  winters.  Focussing  heat¬ 
ers  with  high  temperature  storage  of  w'ater  would  be  more 
fea.«ible  for  big  blocks  of  buildings  with  a  central  heating 
system.  It  was  calculated  that  a  solar  plant  for  a  certain 
city  of  17.000  inhabitants  (Ashkhabad)  would  require 
12.20  sq  ft  of  collecting  surface  and  282.4  cubic  feet  of 
heat  storage  space  per  person. 
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LOUIS  BLENDERMANN  ON 


PIPING 

AND  PLUMBING 

Water  Supply  for  Construction  Projects 


A  N  adequate  water  supply  is  an  important  need  for 
/\  every  construction  project  for  it  is  required  hv 
each  of  the  contractors  and  serves  manv  purposes.  In 
addition  to  serving  various  phases  of  the  work,  it  is  also 
required  for  drinking.  Therefore,  the  water  supply  should 
he  of  the  highest  quality  to  meet  health  standards  and  it 
should  be  in  abundant  supply  to  serve  the  demands  of  the 
project.  The  temporary  water  piping  used  should  he  clean 
and  carefully  maintained  to  assure  proper  supply  and 
avoidance  of  contamination  dangers. 

Responsibility  for  Installing  Water  Supply 

Unless  the  responsibility  for  furnishing  the  water  sup¬ 
ply  is  included  in  the  specifications,  to  be  a  part  of  the 
plumbing  contractors*  work,  it  must  be  handled  by  others. 
Often,  this  work  is  included  in  the  general  contractors 
specification.  However,  he  will  usually  suh-contract  it 
to  the  plumbing  contractor.  In  any  event,  the  water  sup¬ 
ply  piping  and  necessary  waste  system  must  he  properly 
installed  and  maintained  during  the  course  of  the  con¬ 
struction  project  to  assure  clean  and  adequate  water. 

Although  the  water  supply  is  but  a  relatively  small 
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Fig.  1.  Water  supply  and  waste  for  a  typical  project. 


consideration  in  any  construction  project,  it  nevertheless 
should  be  fully  covered  when  the  specifications  are  pre¬ 
pared.  Ihis  means  that  the  engineer  s  specifications 
should  contain  a  paragraph  that  informs  the  plumbing 
contractor  that  the  plumber  is  to  furnish  ami  maintain 
the  proper  system. 

If  this  work  is  to  be  contained  in  the  architect  s  speci- 
fication.s.  then  the  engineer  should  check  with  the  archi¬ 
tect  to  be  sure  that  this  j)hase  of  the  work  is  suiliciently 
covered  in  his  sf)ecifications.  In  this  wav.  the  engineer  is 
sure  that  the  water  supply  sv.stem  is  installed  in  a  man¬ 
ner  befitting  the  requirements  of  a  large-scale  i)roject. 

Misuse  of  Other  Piping  Systems 

Fortunately,  most  plumbing  contractors  will  provide 
an  appropriate  water  supply  system  even  though  the 
scope  of  work  may  not  be  fully  covered  in  the  sj)ecifica- 
tions.  I  nfortunately,  however,  e\ery  now  and  then  when 
the  work  is  not  adequately  covered  in  the  specifications, 
an  attetnpt  is  made  to  economize.  Then  instead  of  fur¬ 
nishing  a  separate  water  system,  other  piping  systems  are 
utilized  to  accomplish  the  purpose. 

.\  fire  standpipe  line  is  always  required  in  every  con¬ 
struction  project,  with  hose  stations  on  each  floor  of  the 
building.  While  it  would  seem  perfectly  feasible  to  utilize 
this  line  for  the  water  supply  in  addition  to  its  function 
for  fire  protection  purposes,  this  is  a  dangerous  practice 
for  two  important  reasons: 

1.  A  fire  standpipe  is  intended  for  fire  protection  otdy 
atid  should  not  be  used  for  any  other  purpose.  Once  this 
line  is  tapped  for  water  supply,  its  usefulne.ss  is  de- 
stroyj'd  in  the  event  of  a  fire.  Should  there  he  a  fire  out¬ 
break.  all  the  available  water  pressure  is  needed  to  fight 
the  fire.  If  the  line  is  being  used  to  furnish  water  for 
the  construction  needs  at  the  various  building  lloor.s, 
suHicient  pressure  will  not  be  available  to  fight  the  fire. 
Besides,  in  the  case  of  fire,  there  is  not  enough  time  to 
shut  off  the  supply  at  each  floor  to  ensure  adequate  water. 

2.  The  piping  sjiecified  for  this  system  is  usually  of 
black  steel  or  similar  material.  While  this  type  material 
is  suitable  for  this  purpose,  it  Is  not  recommended  for 
supplying  running  water  during  the  course  of  construc¬ 
tion.  Hunning  water  in  this  line  will  cause  rapid  corrosion 
(tf  the  piping  interior  and  in  addition,  will  cause  tuhercu- 
lation.  Tubercles  reduce  the  effective  open  area  of  the 
))iping  and  the  increase  of  friction  on  the  inner  lining  of 
the  piping  due  to  the  corro.sion. 

A  fire  standpipe  system  is  an  important  asset  in  a 
completed  building  and  should  not  have  its  capacity  re¬ 
duced  or  its  interior  encrusted  with  friction-j)roducing 
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tubercle*.  ju*t  because  this  line  was  selected  to  fulfill 
the  construction  needs  of  the  project.  If  a  proper  water 
supply  line  is  installed,  this  misuse  of  the  fire  line  will 
not  occur. 

Offhand,  another  piping  system  that  would  appear 
likely  for  the  water  supply  needs  is  the  gas  line.  This  is 
a  conyenient  pij^e  line  because  it  is  installed  as  a  vertical 
riser  with  a  gas  connection  at  each  floor.  By  placing  a 
valve  at  each  connection,  it  could  also  deliver  water. 

However,  here  again  black  steel  pipe  is  usually  speci¬ 
fied  as  it  is  not  intended  for  water  supply  use.  When  this 
line  is  used  for  running  water,  tubercles  and  rust  will 
(juicklv  form. 

The  result  of  this  misuse  is  that  when  the  gas  line  is  fi¬ 
nally  placed  in  serv  ice,  its  effective  open  area  will  be  greatly 
reduced.  Friction  caused  by  the  rust  and  tubercles  will 
reduce  the  gas  flow  rate.  This,  too,  could  have  an  effect 
on  the  amount  of  gas  that  reaches  the  upper  story  fix¬ 
tures  at  a  later  date  when  the  gas  line  is  placed  ii'to 
service.  1  he  rusting  of  joints,  caused  by  using  the  line  as 
a  water  line  lowers  the  piping  strength  and  presents  a 
potential  hazard  in  the  form  of  gas  leakage.  Moreover, 
the  rust  and  other  solids  will  settle  in  the  line  and  will 
fill  th(‘  gas  drip  pockets.  S(»me  particles  may  enter  the 
delicate  controls  and  e(|uipment  where  they  will  cause 
considerable  dilliculty.  (ias  lines  are  intended  only  to 
convey  ga*. 

Installation  of  Water  Supply  Systems 

Facu  though  the  water  supply  and  its  component  waste 
piping  are  installed  as  a  temporary  system  that  will  be 
dismantled  after  the  construction  work  has  been  com¬ 
pleted.  such  piping  should  be  properly  installed  and 
maintained.  A  typical  arrangement  of  such  a  system  is 
shown  in  Fig.  1. 

This  figure  shows  that  the  water  and  waste  piping 
extend  from  the  lowest  level  of  the  building  to  the  highest 
with  water  facilities  and  waste  connections  at  each  floor 
level.  Often,  two  or  more  systems  may  be  required,  de¬ 
pending  upon  the  size  of  the  project.  Proper  connections 
must  be  made  to  the  underground  water  and  sewage  sys¬ 
tems.  The  waste  system  can  be  connected  to  the  sanitary 
or  storm  sewers,  or  disposal  may  be  by  any  other  ap¬ 
proved  means. 

Pipe  for  the  water  line  is  usually  copper  or  other 
material  recommended  to  meet  the  particular  character¬ 
istics  of  the  water.  If  the  pipe  has  been  used  previously, 
extreme  care  should  be  taken  to  ensure  that  the  pipe 
was  cleaned  for  the  new  application.  Since  the  water  is 
to  be  used  btr  drinking,  it  may  be  necessary  to  sterilize 
the  pipe  line  before  it  is  placed  in  service.  This  can  be 
accomplished  by  adding  a  prescribed  chemical  solution 
containing  chlorine  which  is  permitted  to  remain  in  the 
line  long  enough  for  complete  sterilization  of  the  piping. 
When  |)ipe  is  used  to  convey  water  for  drinking  pur¬ 
poses  as  well  as  for  the  construction  needs,  everv  care 
should  be  followed  to  assure  a  clean  supply. 

Water  Supply  and  Waste  Connections 

There  are  any  number  of  ways  in  which  the  water 
supply  and  waste  connections  can  be  arranged  at  each 
floor  level.  Each  plumbing  contractor  has  his  own  par¬ 
ticular  method  which  he  uses.  Figure  2  shows  an  arrange¬ 


ment  that  has  been  used  on  many  construction  projects. 

This  arrangement  consists  of  a  water  supply,  waste 
piping,  a  valve,  vacuum  breaker,  hose  bibb,  a  pail  and 
a  shallow  pan  with  its  waste  connected  to  the  waste  line. 
Both  the  water  and  the  waste  line  should  be  sized  in 
accordance  with  the  number  of  outlets  that  may  be  util¬ 
ized  in  the  building  at  one  time.  A  safe  method  to  use  in 
sizing  this  line  is  to  figure  at  least  two  thirds  of  the  out¬ 
lets  being  used  at  one  time.  It  is  a  recommended  practice 
to  install  vacuum  breakers  at  each  of  the  water  connec¬ 
tions.  This  w  ill  prevent  the  damage  that  back  siphonage 
can  cause  in  the  event  of  a  drop  in  water  pres.*ure.  Should 
the  water  pressure  be  insufficient  to  furnish  the  proper 
amoutit  of  water  at  the  highest  building  floors,  then  an 
a|)proved  method  with  mechanical  means  should  be  em¬ 
ployed  to  boost  the  water  pressure  to  the  desired  limits. 

If  the  project  is  being  erected  in  climates  subjected  to 
freezing  weather,  it  is  necessary  to  prevent  damage  from 
freezing  by  wrapping  the  pipe  with  an  insulating  covering. 
Here  again,  each  contractor  has  his  own  particular  method 
he  favors  to  safeguard  the  piping. 

The  object  of  the  pail  is  to  intercept  the  water  and  avoid 
water  splashing  into  the  pan.  \\  ater  splashing  on  the  con¬ 
crete  slab  develops  a  slipperv  condition  that  could  cause 
accidents  to  construction  workers. 

Proper  supports  are  a  very  necessary  piping  prov  ision. 
Such  supports  should  be  placed  on  the  vertical  risers,  as 
shown,  to  rigidily  secure  the  pipe  in  position. 

Support  may  also  be  required  for  the  horizontal  branch 
to  the  hose  bibb,  as  shown,  to  keep  this  line  from  being 
bent  out  of  place.  The  support  also  serves  to  hold  this  line 
in  place  when  the  construction  hoses  are  pulled  to  the 
v  arious  floor  areas. 
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Cleaning  Up  the  Air 

Methods  of  reducing  smoke  In  small  boiler  plants,  a  blackness  test  tor 
air  cleaning  plants,  use  of  radio  active  argon  for  tracing  the  dispersal 
of  chimney  gases,  and  the  Clean  Air  Bill  vrhich  Is  now  before  the  Brit¬ 
ish  Parliament,  are  commented  on  by  our  correspondent  in  London. 


SOOT  won  t  do  our  lungs  any  harm:  after  all.  it  makes 
a  good  fertilizer.  Doctors  throw  gas  and  electric  heat¬ 
ers  out  of  sickrooms  and  insist  on  open  coal  fires.  What 
is  going  to  be  done  about  the  carbon  monoxide  in  the 
exhaust  from  diesel  engines  and  the  heavy  sulfurous  fume.-i 
pouring  out  of  Hankside  Power  Station?  Just  as  much 
coal  was  being  burnt  40  years  ago  as  today,  and  the 
reason  that  stonework  on  buildings  is  now  decaying  so 
badly  is  that  the  sulfur  is  now  attacking  the  stone,  whereas 
years  ago  there  was  enough  soot  to  absorb  the  sulfur 
gases.  On  the  other  hand  “the  deleterious  effects  of  the 
oxides  of  sulfur  are  greatly  enhanced  by  the  j)resetice  of 
smoke  particles.'’ 

W  hat’s  the  good  of  an  automobile  heater  that  has  a  grid 
on  it  “to  keep  out  the  larger  insects”  yet  which  in  a  busy 
street  fills  my  auto  with  the  exhaust  of  the  vehicle  in 
front?  Air  for  my  engine  is  carefully  fdtered:  what  about 
air  for  my  lungs?  In  fact  “the  public  are  being  misled 
by  this  clean  air  agitation”  (and  the  man  who  wrote  that 
is  one  of  those  who  are  responsible) .  All  these  fallacies 
and  contradictions  have  been  uttered  or  have  appeared  in 
print  since  the  debate  started  on  the  Clean  Air  Hill. 

Getting  the  Facts  Straight 

Well  before  some  of  us  thought  she  would  get  around 
to  it  the  Mother  of  I’arliarnents  has  begun  to  discuss  a 
(Government  sponsored  bill  to  deal  with  smoke,  ash  and 
grit  in  the  atmosphere.  The  promise  to  do  this  was  noted 
in  London  Letter  last  March.  The  draft  of  the  bill  is  fairly 
innocuous,  and  the  more  controversial  matters  are  care¬ 
fully  avoided.  Control  of  domestic  smoke  is  left  to  local 
authorities,  who  will  introduce  “smoke-controlled  areas” 
as  sufficient  smokeless  fuel  becomes  available  and  when 
local  opinion  ccmipels  action.  The  main  assault  is  against 
technically  backward  imlustry.  After  some  day  early  in 
195o  it  will  be  an  offence  to  emit  dark  smoke  from  anv 
factory  chimney,  and  that  includes  the  chimneys  of  any 
central  heating  plants.  Varicms  excuses  are  alhtwed.  such 
as  that  the  furnace  was  cold  on  lighting  up,  or  that  the 
furnace  cannot  be  operated  smokelessly  and  it  has  been 
impracticable  to  do  anything  about  it,  or  that  the  proper 
fuel  could  not  be  obtained.  Hut  there  is  a  time  limit  of 
7  \ears  for  getting  furnaces  modernised,  and  all  designs 
put  in  after  194H  must  be  “approved.”  “Dark  smoke”  is 
defined  as  that  which  would  appear  to  be  as  dark  as  or 
darker  than  the  Ringelmann  No.  2  Chart.  Hut  in  order  to 
obtain  conviction  in  court  for  the  offence  of  emitting  dark 
smoke  it  is  not  necessary  to  have  ai'tually  used  a  Hingel- 
mann  (Ghart.  In  fact  there  is  a  special  provision  which 
looks  forward  to  the  use  of  other  methods  of  deciding  the 
darkness  of  smoke. 

riie  chief  interest  has  been  in  the  public  reception  and 
discussion  of  the  bill.  The  Member  of  Parliament  whose 


speech  (if  reported  correct!)  I  showed  that  he  did  not 
know  the  difference  between  gasoline  enginc'i  (which  do 
emit  carbon  monoxidel  and  diesels  (which  dim  t.  but 
which  emit  unburnt  hydrocarbons  I  :  who  aUo  clinse  one 
of  tw<,  power  stations  in  the  world  where  the  Hue  gases 
are  thoroughly  washed  to  remove  sulfur  and  called  the 
comparati\elv  clean  (but  \er\  \isiblei  clouds  ol  harmless 
vapor  “deadly  sulfur;"  the  orthopedic  surgeon  who  wrote 
the  most  unintentionallv  funiu  letter  to  1  he  Times  that 
that  august  journal  has  dared  to  print,  ami  which  was 
|)olitelv  described  as  “regrettable”  or  as  “deeply  shock¬ 
ing  b\  those  who  wrote  |»rom|)tlv  to  contradict  him; 
these  people  can  scarcely  be  blamed  for  their  ignorance. 
It  is  onl\  a  relati\e  ignorance,  because  the  experts  in  air 
|iollution  know  so  little.  'Ihis  is  proved  by  the  way  they 
argue  with  each  other.  And  just  to  confound  any  smoke- 
i-ontrol  enthusiast.  Manchester  had  a  good  dose  of  smog 
this  fall.  Ma'.ichester  is  an  industrial  citv  of  a  million 
or  more  inhabitants,  depending  on  how  much  of  the 
>uburbs  \ou  count  in.  There  would  be  nothing  e-pecially 
remarkable  in  such  a  place  sufferitig  from  temperature 
in\ersion  and  a  few  da\s’  smog;  but  Manchester  made  the 
center  of  the  city  a  “smokeless  zone"  some  years  ago, 
atid  has  laxMi  boasting  of  its  success  ever  since. 

Smoke  Reduction  in  Central  Heating  Boilers 

l  aced  with  such  shattering  ignorance,  the  civil  st'rvants 
who  drafted  the  (dean  Air  Hill  have  dotte  a  good  job. 
Thc\  have  left  out.  or  only  brought  in  |)ermi'sively,  all 
matters  of  real  controversy,  and  have  come  down  heavily 
on  hand-fired  boiler  plants.  One  is  left  with  the  feeling 
that  they  have  little  hojie  of  making  much  difference  to 
the  pollution  (juestion,  but  saw  a  good  opportunity  to  get 
rid  of  plants  which  are  wasteful  of  both  fuel  and  labor, 
especially  labetr,  and  so  help  to  Improve  efficiency  and 
productix  ity. 

W  hen  a  layer  of  fresh  coal  is  thrown  on  the  top  of  a 
hot  fuel  bed  it  first  dries  and  then  the  volatile  matter  is 
driven  off.  Kxcept  with  the  anthracites  thU  volatile  matter 
may  comprise  from  a  fifth  to  over  a  third  the  weight  of 
the  coal.  It  is  evolved  in  the  form  of  tarry  vapors  and 
gases.  If  the  temperature  of  the  furnace  is  low,  these  gases 
may  be  discharged  from  the  chimney  as  a  brownish 
smoke.  Hut  if  the  gases  are  heated  further,  without  enough 
air  to  burn  them  completely,  they  will  be  “cracked”  t»> 
form  lighter  hydrocarbons  and  soot,  giving  ri>e  to  black 
smoke.  Solid  particles  of  soot  formed  in  this  way  are 
|)articularly  difficult  to  burn.  They  are  likelv  to  be  pro¬ 
duced  whenever  a  partly  burnt  flame  impinges  on  a  cold 
surface  and  becomes  extinguished. 

From  this  it  is  clear  that  there  are  three  essentials  for 
the  avoidance  of  smoke:  (a)  enough  air  for  combustion 
around  the  flame;  (b)  enough  space  for  the  flames  to 
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bum  ill  without  touching  cool  surfaces;  (cl  a(le(|uate 
mixing  of  llie  air  with  the  ga«es  by  means  of  turbulence. 
The  best  means  of  providing  these  three  essentials  have 
been  studied  at  the  Fuel  Research  Station  by  T.  F.  Hurley 
and  L.  J,  Flaws,  who  have  puhlished  their  results  in  the 
Journal  of  the  Institution  of  Heating  and  Ventilating  Fn- 
gineer.s  ( 23,  1  l . 

riie  method  of  their  approach  was  to  provide  in  the 
fire  door  a  large  nozzle  or  nozzles  for  the  entrv  of  addi¬ 
tional  air.  The  best  designs  for  various  tvpes  of  central 
heating  boiler  have  been  worked  out  and  tested.  They  have 
not  been  patented  so  that  they  can  be  used  freely  by  any¬ 
one.  (Complete  smoke  reduction  was  not  achieved  with 
coal,  but  one  of  the  boilers  wa.s  converted  to  oil  firing. 
They  found  that  it  was  not  dillicult  to  operate  this  without 
visible  smoke,  although  there  was  a  tendency  for  smoke 
to  appear  for  a  few  seconds  each  lime  the  burner  cut  in 
in  response  to  the  thermostat. 

I  he  loss  of  efficiency  due  to  the  use  of  too  much  excess 
air  is  well  known.  What  is  not  so  readily  appreciated  is 
the  loss  of  heat  due  to  unhurnt  gases  if  there  is  insulHcient 
air.  \\  ith  oil  firing,  incomplete  combustion  occurred  both 
with  loo  little  and  with  too  much  air.  The  following  table 
shows  the  results  with  a  vertical  return-lube  boil*-r  fired 
with  <-oal,  when  using  the  new  tvpe  door  and  with  the 
standard  door  su])plied  by  the  manufacturers. 


Gross  Heat  Account 

Using  smoke 
eliminotor 
fire-door 

Using 

stondord 

fire-door 

Heat  in  steam  (gross  thermal 

efficiency)  per  cent. 

59  8 

500 

Heat  lost  in  flue  gas: 

(a)  Dry  products  of  com- 

bustion  per  cent. 

218 

20  8 

(b)  Excess  air  " 

68 

0  5 

(c)  Water  vapour  " 

68 

5-6 

(d)  Combustible  gases 

Heat  last  in  combustibles  in 

0  8 

159 

(CO,  H,  andCH,) 

ashes  and  clinker  " 

17 

16 

Balance  of  accounts  (radio- 

tion,  etc.)  " 

2  3 

5  6 

An  important  part  of  any  progratnme  to  reduce  the 
emission  of  .smoke  and  dust  from  chimnevs  must  be  the 
means  for  assessing  the  elhciency  of  grit-arresting  ecjuip- 
ment.  The  Rritish  (iovernment's  new  Rill  would  make  the 
installatioti  of  such  ecpiipment  compulsorv  for  all  pul- 
verLsed  fuel  plants  of  whatever  size,  and  for  all  plants 
burning  at  least  ten  tons  of  solid  fuel  ])er  hour  in  what¬ 
ever  manner.  R.  F.  Rose.  Reader  in  Mechanical  Engineer¬ 
ing,  King’s  (College.  London,  has  contributed  to  the 
Journal  of  the  Institution  of  Heating  and  Ventilating 
Fingineers  (23,  a  paper  entitled  *‘  V  Studv  of  the 

Blackness  Test  as  a  Vleans  of  Assessing  the  Performance 
of  Air-(',leaning  Plant.” 


Dust  cloud  and  gas  cloud  from  chimney.  (Reproduced  from  the 
Journal  of  the  Institute  of  Fuel) 


In  the  test  as  described,  the  air  or  gas  to  be  tested  is 
drawn  through  filter  paper  and  the  blackness  of  the  paper 
from  the  outlet  gases  compared  with  that  produced  with 
the  gases  at  the  inh't.  The  theoretical  basis  of  this  test  is 
gone  into  from  first  principles  and  an  equation  derived. 
Jhis  equation  has  been  found  to  be  in  accordance  with 
the  results  of  experiments  carried  out  by  the  deposition 
of  known  quantities  of  powder  upon  white  paper.  The 
darkening  was  determined  by  the  use  of  a  standard  com¬ 
mercial  paint  rellectometer.  This  is  fitted  with  a  set  of 
color  fillers  and  can  be  u.«ed  with  dusts  which  do  not  ap¬ 
pear  “black”  to  the  eye  in  dav  light.  The  test  also  forms 
a  possible  means  of  determining  the  specific  surface  of  a 
l)ow  (ler. 

riie  efficiency  of  a  gas-cleaning  plant  on  a  weight  basis 
is  identical  with  the  efficiencv  deduced  from  the  blackne.«s 
test  when  the  powder  has  a  uniform  particle  size.  A  set 
of  empirical  curves  have  been  derived  for  dust  of  wide 
size  range  which  enable  an  elfieiencv  on  a  weight  basis 
to  be  obtained  with  sufficient  accuracy  for  most  purpose.s. 
The  equation  is  given  at  the  end  of  this  Letter. 

Chimneys  and  the  Dispersal  of  Smoke 

VV  hen  all  that  can  reasonably  be  done  to  emit  clean  flue 
gases  has  been  done,  there  remains  the  problem  of  the 
dispersal  of  the  residue  around  the  neighborhood.  J.  E. 
Hawkins  and  G.  Nonhehel  of  Imperial  Chemical  Indus¬ 
tries,  Ltd.,  have  recently  presented  a  paper  on  this  matter 
to  the  Institute  of  Fuel  {Journal  28.  ITS,  530).  They  have 
performed  a  most  useful  service  in  bringing  together  in 
one  review  nearly  all  that  is  known  about  this  subject, 
particularly  as  it  affects  the  chimnevs  of  medium  sized 
industrial  and  commercial  plants.  It  is  an  interesting  fact 
that  for  many  years  all  arguments  on  the  dispersal  of 
smoke,  fumes  and  dust  have  ht*en  based  on  the  formulae 
of  one  of  the  authors’  colleagues,  C.  H.  Bosanquet.  Each 
formula  has  stood  and  has  been  more  or  less  accepted 
until  this  accomplished  mathematician  has  pointed  out 
the  errors  in  it  and  has  proposed  a  new  formula,  which 
everyone  then  dutifully  uses  instead.  Vet  a  further  modifi¬ 
cation  is  now  put  forward,  the  publication  of  this  paper 
having  unfortunately  preceded  the  publication  in  another 
journal  of  the  basis  of  the  changes. 

The  diagram  on  this  page  illustrates  the  arguments  ad¬ 
vanced  on  the  subject  of  dust  deposition.  The  authors 
explain  that  as  the  gases  move  downwind  the  larger  dust 
particles  reach  the  ground  before  the  finer  particles  and 
the  gas  itself.  Higher  winds  might  be  expected  to  carry 
the  dust  further  from  the  chimney,  but  these  same  higher 
w  ind.s  reduce  the  thermal  rise  and  the  velocity  or  momen¬ 
tum  rise  of  the  gases  above  the  top  of  the  chimney.  It 
appears  that  if  the  grit-arresting  plant  takes  out  all  the 
dust  above  150  microns  in  diameter,  the  maximum  dust 
deposition  may  be  expected  to  occur  nine  chimney  heights 
downwind. 

Power  station  flue  gases  are  cleaned  to  such  a  high  de¬ 
gree  and  are  discharged  from  chimneys  of  such  a  height, 
that  dust  and  grit  nuisance  from  modern  stations  is  not  a 
matter  for  public  concern.  The  biggest  discussion  is  over 
the  question  of  washing  the  gases  to  remove  sulphur  di¬ 
oxide  from  them.  This  washing  cools  the  gases,  so  con- 

{Concluded  on  page  128) 
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What  Would  You  Do? 

Replies  to  engineering  and  operating  problems 
of  interest  to  the  industrial  plant  engineer 


WKLl)l\(i  !»tainlp?s  steel  pipe  re(]uires  special  con¬ 
siderations  and,  therefore,  the  replies  received 
from  exj>erts  in  the  field  of  welding,  should  j)rove  of 
interest  and  value. 

The  j)rohleni  discussed  and  the  one  scheduled  f<»r  treat¬ 
ment  in  the  next  issue  are  printed  on  this  page.  Should 
you  have  some  comments  that  you  would  like  t«»  make 
regarding  the  coming  discussion  or  if  you  have  a  cpiestion 
that  you  would  present  to  our  readers  for  comment, 
please  write  to  the  editor. 


This  Month's  Problem 

For  welding  stainless  steel  pipe  in  the  field  by  manual 
means,  there  appears  to  be  several  ways  of  making  the 
weld.  Which  method  will  give  the  most  satisfactory  re¬ 
sults  and  which  Is  the  most  economical  to  use?  Are  there 
any  special  steps  for  one  to  follow  to  insure  a  good  weld? 


Discussion  of  the  Problem 

The  question  pre.<ented  covers  an  entire  field  rather 
than  a  specific  welding  application.  Volumes  have  been 
written  on  the  subject  and  yet  it  is  not  fully  covered.  I 
should  like  to  take  this  opportunity  to  briefly  point  out 
some  important  considerations  in  the  welding  of  stainless 
steels  and  perhaps  emphasize  a  few  points  which  have 
been  misunderstood. 

An  often  neglected  consideration  is  the  selection  of  the 
proper  !-taiide.'S  steel  for  the  specific  application.  The 
AISl  series  of  stainless  steels  includes  a  large  number  «d 
analyses,  each  type  having  a  certain  chemical  composi¬ 
tion,  mechanical  properties,  corrosion  resistance  and 
greater  or  lesser  ease  of  welding  which  is  sometimes 
called  weldabilit\.  If  corrosion  is  a  problem,  then  a 
stabilized  stainless  steel  or  one  having  a  carbon  content 
of  0.03^  or  less  (called  ELC)  is  required.  Where  me¬ 
chanical  properties  alone  are  important,  carbide  precipi¬ 
tation  is  not  a  factor  and  other  AISl  types  are  used. 

The  stainless  steels  may  be  welded  by  a  large  number 
of  arc-welding  processes,  all  of  which  are  suitable  for 
pipe  welding.  These  include  shielded  metal-arc  welding 
with  covered  electrodes,  inert-gas  metal-arc  welding  using 
either  the  consumable  electrode  or  nonconsumable  elec¬ 
trode  method,  atomic  hydrogen  welding  and  submerged 
arc  welding. 

Covered  electrodes  are  available  for  shielded  metal-arc 
welding  which  have  chemistries  and  properties  essentially 
the  same  as  the  stainless  steel  base  metal.  These  are 
standardized  in  the  AWS-ASTM  Specifications  for  Cor¬ 
rosion-Resisting  Chromium  and  Chromium-Nickel  Steel 


Conducted  by 

NATHAN  N.  WOLPERT 

Associate  Editor 

Covered  Wielding  Electrodes.  Tiller  metal  for  use  with  the 
other  processes  mentioned  are  covered  in  the  AW  S-  \S  I’M 
Specifications  for  Corrosion-Resisting  Chromium  and 
Chromium-Nickel  Steel  Welding  Rods  and  Rare  Elec¬ 
trodes.  The  classification  numbers  used  in  both  the-'^e 
specifications  are  similar  to  those  used  by  AISl  in  identi¬ 
fying  base  metals. 

W  hicb  process  to  use  can  only  be  determined  on  the 
basis  of  available  facilities,  amount  of  welding  to  b<‘  <lone. 
thicknesses  involved,  and  these  vary  from  job  to  job. 

Shielded  metal-arc  welding  can  be  done  using  a-c  or  d-c 
and  is  probably  most  suitable  for  field  welding  or  welding 
on  the  site. 

Inert-gas  metal-arc  welding  may  be  «lone  using  cither 
a  tungsten  electrode  (the  nonconsumable  electrode 
method  I  or  a  filler  metal  electrode  (the  consumable  elec¬ 
trode  method ) .  W  ith  the  former  method,  d-c  straight 
polarity  Ls  preferred  for  staitdess  steel  piping  with  helium 
as  the  shielding  gas  except  for  thin  wall  tube  when  arg<m 
is  more  usual.  .*\n  advantage  of  this  process  is  that  it  may 
be  used  without  added  filler  metal  (»n  thin-wall  sections. 

The  consumable  electrode  method  has  been  used  to  a 
lesser  extent  for  stainless  piping  but  appears  to  have  a 
greater  potential.  D-C  reverse  polarity  is  generally  used 
with  helium,  argon,  a  helium-argon  mixture  or  a  mixtun 
of  helium  argon  and  oxygen  (up  to  2%  oxygen)  used. 
This  addition  of  oxygen  has  been  found  to  stabilize  the 
arc  action  and  reduce  undercut.  W  here  ])roduction  war¬ 
rants.  an  automatic  setup  can  be  used. 

Submerged  arc  yvelding  is  used  for  shop  welding  where 
the  pipe  may  be  rotated  so  that  all  welding  is  confined  to 
the  flat  positi(»n.  This  })rocess  is  automatic  and  is  especial- 


Problem  for  the  Coming  Issue 

To  reduce  the  moisture  in  compressed  air  lines,  we  have 
compressor  inter  and  aftercoolers.  We  have  a  number  of 
compressors  located  in  various  parts  of  the  plant.  River 
water  is  used  for  the  coolers  and  the  cooler  tubes  get 
fouled  up  from  the  floating  oil  and  muck  in  the  river  water. 
Are  there  water  filters  for  use  in  these  widely  separated 
points  in  the  plant  that  can  reduce  the  number  of  tube 
cleanings?  Is  the  maintenance  of  these  filters  cheaper 
than  pulling  out  the  tube  nests,  cleaning  and  then  re¬ 
placing  them?  What  other  benefits  would  follow  the  use 
of  such  filters? 
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ly  upplicable  where  the  lengths  of  weld  are  long  or  the 
nuinher  of  welds  to  he  made  is  large.  Atomic  hydrogen 
welding  is  largeK  being  replaced  by  inert-gas  metal-arc 
welding. 

Welding  techniques  are  essentially  the  same  as  for 
welding  the  carbon  steels.  Joint  geometry  is  basically  the 
same  and  the  usual  cleanliness  of  the  joint  is  required. 

The  Committee  on  Piping  and  Tubing  found  that 
stainless  steel  piping  was  often  subjected  to  a  postweld 
heat  treatment  where  such  treatment  was  not  necessary 
or  even  undesirable.  Hecommended  Practices  for  Post¬ 
weld  Heat  Treatment  of  Austenitic  \^cldments  summarizes 
the  use  <»f  such  a  heat  treatment  as  follows: 

No  heat  treatment  is  recjuirt'd  where:  (a)  corrosion 
resistance  as  welded  is  adequate;  (h)  high  tempera¬ 
ture  strength  is  the  primary  service  requirement,  and 
in  the  absence  of  serious  stress  concentrations;  (cl 
in  relatively  thin  weldments. 

Heating  of  the  weldment  or  structure  to  a  minimum  of 
1750  deg  is  recommended:  (a)  where  dimensional 
stability  must  be  assured:  i  b  I  for  improved  cor¬ 
rosion  resistance  of  the  weldment:  (c) where  im¬ 
proved  mechanical  properties  are  desired  in  high 
temperature  service. 

Simon  A.  Creenherf' 
Technical  Secretary 
American  If  elding  Society 

ISiew  }  ork,  A.  )  . 

I  he  (juestion  on  the  welding  of  stainless  steel  j)ipe  in 
the  field  is  one  that  really  requires  e.xtensive  treatment 
to  answer.  A  report  that  w  ill  make  a  good  size  pamphlet 
is  being  completed  by  the  American  Welding  Society  on 
the  welding  of  stainless  steel  pipe  and  tube. 

Of  all  the  welding  processes  possible  to  use,  two  or 
three  are  the  most  practical  and  they  are:  Metal  arc¬ 
welding  with  covered  electrodes,  inert-gas  tungsten-an 
v>elding  and  inert-gas  arc-welding  with  consumable  filler 
metal.  bile  the  (juestion  refers  to  stainless  steel  pipe, 
there  is  strong  reason  to  believe  that  the  reader  means 
stainless  steel  tube  since  stainless  steel,  being  expensive, 
is  widely  used  in  the  tube  form. 

If  the  material  is  stainless  steel  pipe  with  the  usual 
pipe  wall  thicknesses,  then  metal  arc-welding  with  covered 
electrodes  is  suggested  for  field  welding.  It  must  be  re¬ 
membered  that  field  welding  involves  the  welding  of  pipe 
in  all  positions,  not  merely  in  the  flat  position.  It  is  for 
this  reason,  namely  the  ability  of  metal  arc-welding  to 
handle  all  positions  in  a  wide  range  of  thicknesses,  that 


metal  arc-welding  with  covered  electrodes  is  the  first 
recommendation.  Covered  electrodes  can  be  made  in  a 
wide  variety  of  analyses  by  adjusting  the  composition  of 
the  electrode  coating.  Thus  there  are  covered  electrodes 
for  virtually  every  stainless  steel  analysis. 

When  the  welding  is  to  be  performed  on  pipe  which  is 
rotated,  that  is  rolling  welds,  then  the  inert-gas  metal-arc 
welding  process  w  ith  consumable  filler  metal  may  be  used. 
This  process  is  particularly  suitable  for  metal  thicknesses 
above  about  1/J>  to  3/10  inch. 

If  the  welding  of  the  light  wall  tube  is  involved,  it  is 
suggested  that  the  tungsten-arc  process  be  given  serious 
consideration.  The  tungsten-arc  process  is  particularly 
suitable  for  welding  thin  metals,  and  welding  in  all  posi¬ 
tions.  On  some  thicknesses,  it  may  be  possible  to  weld 
without  any  introduction  of  filler  metal.  However,  if 
necessary,  filler  metal  may  be  added  by  this  process. 

As  to  which  of  the  three  processes  listed  would  give 
the  most  satisfactory  results,  this  can  onlv  be  determined 
by  considering  the  specific  job  requirements.  Each  proc¬ 
ess  has  its  advantages  and  disadvantages  which  must  be 
weighed  in  considering  the  whole  picture.  While  the 
inert-arc  processes  may  appear  to  be  somewhat  more 
costly  than  the  other  methods,  it  should  be  remembered 
that  there  are  no  problems  of  flux  clean  up  after  welding 
with  these  processes.  Another  important  factor,  where 
corrosion  resistance  is  a  problem,  is  the  ability  of  these 
processes  to  preserve  filler  metal  analysis  almost  intact. 

Perhaps  this  could  be  summarized  somewhat  as  follows: 

1.  Where  all  position  welding  of  heavv  wall  stainless 
steel  pipe,  in  the  field,  is  necessary,  use  metal-arc 
welding  with  covered  electrodes. 

2.  For  metal  shoj)  welding  of  heavy  well  stainless  steel 
pipe,  in  the  Hat  positioning,  consider  the  use  of 
inert-gas  metal-arc  welding  with  consumable  filler 
metal. 

3.  For  welding  light  wall  stainless  steel  tube,  use  inert- 
gas  tungsten-arc  welding  with  or  without  filler  metal. 

It  is  impossible  to  generalize  on  the  suitability  of  any 
one  process  for  the  welding  of  stainless  steel  pipe.  A  great 
deal  depends  upon  the  nature  of  the  service  and  the 
metals  involved.  The  only  conditions  necessary  to  assure 
good  welding  are  those  normally  associated  with  good 
welding  practices. 

A.  N.  Kugler 

Chief  Welding  Engineer 

Air  Reduction  Sales  Company 

New  York,  A.  Y . 


Air  Conditioning  Improves  Ring  Manufacture 


Sixty  tons  of  water-cooled  packaged  air  conditioning 
eipiipment  was  installed  in  the  Avenue  of  the  Americas. 
New  York  City  plant  of  B.  F.  Hirsch  Inc.,  one  of  the 
c(»untry’s  foremost  ring  manufacturing  concerns.  As  part 
of  the  company’s  modernization  program,  two  15-ton 
Chrysler  Airtemp  packaged  units  were  installed  in  the 
ring  making  and  diamond  setting  areas  of  the  Hirsch 
plant,  another  15-ton  unit  handles  the  cooling  require¬ 
ments  of  general  offices,  private  offices  and  storage  vaults, 
and  the  fourth  conditioner  serves  an  employee  cafeteria. 

The  precision  work  in  ring  manufacturing  is  highly 


exacting  and  utmost  concentration  is  required  when  gold, 
platinum,  and  diamonds  are  being  handled.  Therefore, 
working  environment  must  be  as  perfect  as  possible.  In 
all  respects  the  men  must  at  all  times  be  comfortable,  re¬ 
laxed  and  able  to  devote  their  full  attention  to  the  valuable 
pieces  they  are  fashioning. 

Packaged  air  conditioners  were  found  to  be  the  most 
adaptable  for  this  application  as  it  held  ductwork  to  a 
minimum  and  offered  the  most  economical  operation  be¬ 
cause  certain  production  areas  must  have  cooling  avail¬ 
able  throughout  the  entire  year. 
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Temperature  Forecast  for  January 

Prepared  for  Air  Conditioning,  Heating  and  Ventilating 
by  Long  Range  Weather  Consultants 


KEY  BY  REGIONS 


NEAR  NORMAL 
ABOVE  NORMAL 
MUCH  ABOVE  NORMAL 
BELOW  NORMAL 
MUCH  BELOW  NOR\^AL 


A 

~  2°  to  -  2“ 

-  3“  to  +  5° 
T  6°  or  more 

-  S”  to  -  5“ 

-  6°  or  more 


B 

-  r  to  -  r 
-T-  2°  to  •  4“ 
•  5°  or  more 

-  2’  to  -  4° 

-  5°  or  more 


C 

+  1  to  -  r 
-r  2°  to  --  3° 
+  4®  or  more 

-  2°  to  -  3® 

—  4®  or  more 


The  month  of  January  v\ill  average  slightly  warmer 
than  December  relative  to  the  normal,  in  nearly  all 
sections  of  the  country  except  in  the  northeast,  which  will 
average  about  the  same,  and  in  the  central  Plateau  area 
w’est  of  tlie  Divide,  which  will  average  slightly  colder  than 
December. 

Temperatures  will  average  moderately  below  normal 
from  the  Great  Lakes  eastward  through  upstate  New  York 
and  extreme  northern  New  England,  and  westward  to  the 
Divide,  with  much  below,  more  than  5°  below  normal,  in 
northern  sections  of  Minnesota  and  North  Dakota.  Else¬ 
where  east  of  the  Divide  the  January  temperature  will 
average  close  to  normal,  except  that  temperatures  moder¬ 


ately  above  normal  are  indicated  from  eastern  sections  of 
Texas  and  Oklahoma  eastward  through  the  Carolinas  to 
the  Atlantic  coast.  Much  above  normal  temperatures, 
about  4°  above  the  normal,  are  expected  in  a  narrow 
strip  along  the  Gulf  coast  from  New  Orleans  eastward  to 
Jacksonville,  Florida. 

West  of  the  Divide  January  temperatures  will  average 
generally  moderately  below  normal,  except  near  normal 
from  eastern  Washington  and  northeastern  Oregon  to 
western  Montana,  and  much  below  normal,  from  5°  to  8° 
below,  in  most  of  Nevada,  Utah  and  western  Colorado. 
In  most  sections  east  of  the  Divide  the  earlier  part  of  the 
month  is  expected  to  he  warmer  than  the  latter  part. 


90 


JANUARY,  1956,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


Air  Conditioning,  Heating  and  Ventilating 
Index  to  Feature  Articles 

1955 

III  this  iiuU-x.  groupf'd  liy  luoad  suhjwt  matter  and  I  his  index,  hound  witli  tlie  index  of  feature  articles 

l»y  author,  only  feature  articles  are  included,  except-  for  1930  to  195-1.  inclusive,  is  available  as  a  single 

ing  that  I5(*ference  Data  Sheets  and  Detail  Sheets  reprint  which  will  he  sent  to  any  reader  on  request, 

are  also  lifted.  I'he  ahhreviation  Rej.  Sec.  indicate-  Address  Editor,  Air  (ionditioning.  Heating  and  Ven- 

Heferenee  Section.  tilating,  93  W  orth  St.,  New  York  13,  N.  Y. 


AIR  CONDITIONING  AND 
REFRIGERATION 

Air  Conditioned  Bank,  July.  1955.  78-79. 
Air  Conditioning  a  Central  Computer,  E.  C. 

Lambert  and  J.  C.  Sims,  July.  1955.  71-73. 
Air  Conditioning  and  Ventilating  a  Spring 
and  Bumper  Plant,  L.  Bratt,  Sept.  1955, 
99-102 

Air  Conditioning  Equipment  Maintenance 

(Data  Sheet),  July,  1955.  158. 

Air  Conditioning  Estimating  Data  (Data 
Sheet).  Aug.  19.55.  166. 

Air  Conditioning  Existing  Big  Buildings, 
C.  L.  Ringquist.  Oct.  1955,  87-91. 

Air  Conditioning  for  Los  Angeles  Civic 
Center  Buildings,  R.  E.  Phillips,  Sr.,  July, 
1955,  80-82. 

Chilled  Water  System  Serves  Offices  of 
New  Industrial  Plant,  L.  F.  Gaffney,  Aug. 
1955.  105-107. 

Design  Corections  for  Altitude,  N.  L.  Vin¬ 
son.  Feb.  19.55.  91-96. 

Energy  Equations  for  Plow  and  Nonflow 
Systems  (Ref.  Sec.),  F.  W.  Hutchinson, 
June,  1955.  97-110. 

Engineered  Air  Conditioning,  T.  Hancock, 
May.  1955,  91-92. 

Evaporative  Condensers  in  Preon-12  Re¬ 
frigerating  Systems,  O.  B.  Wert,  April, 

1955,  85-89. 

Evaporative  Cooling  in  Humid  Areas, 

G.  L.  Schwarz,  May,  1955,  93-94. 

High  Temperature  Psychrometric  Chart 
for  Humid  Air,  J.  R.  Kayse,  May,  1955, 

High  Velocity  System  Design,  L.  R.  Phil¬ 
lips.  Jan.  1955.  92-93. 

Hot  Gas  Defrosting  Systems,  Nov.  1953, 
99-103. 

Liquid  Heating  and  Cooling  for  Year- 
Round  Air  Conditioning,  W.  B.  Cooper, 
June,  1955,  89-95. 

Maintaining  Constant  Relative  Humidity, 

A.  D.  Benjamin.  May,  19.53.  83-85. 

Philadelphia  Landmark  Is  Air  Conditioned, 

J.  S.  McCollam,  Sept.  1955,  81-82. 
Refrigeration  Circuits  (Detail  Sheet),  May, 

1955.  103. 

Refrigeration  for  Cooling  Concrete  Mix 

(Ref.  Sec.),  F.  B.  Kinley,  Mar.  1955,  93- 
100. 

Refrigeration  Piping  Hookup  (Detail 
Sheet).  Nov.  19.55,  96. 

Tables  for  Determining  Absolute  Humidi¬ 
ty  (Data  Sheets),  Jan.  1955,  174;  Feb. 
1955,  170;  Mar.  1955,  172. 

Tables  for  Determining  Relative  Humidity 

(Data  Sheets),  April,  1955,  ISO;  May,  1955, 
174;  June.  1955,  174. 

Units  for  Year-Round  Air  Conditioning, 

G.  B  Priester.  Dec  1935,  98-103. 

Valance  Heating  and  Cooling  System,  G.  B. 

Bailey  and  R.  J.  Lorenzi,  Mar.  1955,  81-87. 

Various  Methods  for  Using  Evaporative 
Condensers  (Ref.  Sec.),  J.  R.  Harnish, 
July,  1955,  83-92. 

Vibration  and  Noise  in  Refrigerant  Pipe 
Lines,  E.  T.  Neubauer,  Mar.  1955,  88-89. 
Water,  Air,  and  Energy,  F.  W.  Hutchinson, 
April,  1955,  90-95. 

AIR  FLOW  AND 
AIR  DISTRIBUTION 

Damper  Characteristics,  G.  T.  Lang.  July, 
1955,  74-77. 

Proper  Location  of  Fans,  A.  N.  Rogers. 
Aug.  1955,  83-84. 

AIR  SANITATION  AND 
AIR  POLLUTION 

Industrial  Reodorants,  B.  K  Tremaine, 
Feb.  1955.  83-85. 

Sampling  and  Analysing  Air  for  Con¬ 
taminants  (Ref.  Sec.),  L.  Silverman,  Aug 
1955,  87-100. 

APARTMENTS 

Piping  and  Plumbing,  L.  Blendermann. 
Fire  Protection  for  Apartment  Houses, 


May,  1955,  140.  142;  Fixture  Roughing  for 
Low  Rent  Housing  Projects,  July,  1955. 
98-100. 

ATOMIC  ENERGY,  HEATING  BY 
See  Heating  by  Atomic  Energy 

AUXILIARY  EQUIPMENT 

How  to  Improve  V-belt  Drives,  P.  C. 

Ziemke,  Jan.  1955,  94. 

Part-Load  Operation  of  Centrifugal  Com¬ 
pressors,  A.  M.  G.  Moody,  June,  1935, 
85-88. 

Practical  Methods  for  Proper  V-Belt  Ten¬ 
sion,  F.  H.  Rumble,  Dec.  1955,  77-78. 

BANKS 

See  Commercial  Buildings 
BLOWERS 

See  Air  Flow  and  Air  Distribution 

BOILERS  AND  CHIMNEYS 

Costs  Cut  by  Mechanical  Draft,  W.  J. 

Matiez,  June,  1955,  115-117. 

High  Capacity  Boilers  in  Sweden,  H.  Lund- 
bergh,  Feb.  1955,  97-98. 

How  to  Size  and  Install  Gas  Water  Heaters 
Correctly,  R.  Murray,  Feb.  1955.  88-93. 
Use  of  Temperature  Controls  for  House 
Heating  Boilers,  H.  L.  Mohn,  Sept.  1955, 
77-80;  Oct.  1955,  98-102. 

COMMERCIAL  BUILDINGS 

Air  Conditioned  Bank,  July.  1955,  78-79. 
Air  Conditioning  a  Central  Computer,  E.  C. 

Lambert  and  J.  C.  Sims.  July,  1955,  71-73. 
Air  Conditioning  Existing  Big  Buildings, 
C.  L.  Ringquist.  Oct.  1955,  87-91. 

Copper  Drainage  Pipe  in  Multi-story 
Buildings,  H.  E.  Voegeli,  Nov.  1955.  83-84. 
Heating  Entrance  Areas  (Detail  Sheet), 
Mar.  1955,  101. 

Philadelphia  Landmark  is  Air  Conditioned, 

J.  S.  McCollam.  Sept.  1955,  81-82. 

CONTROLS  AND  INSTRUMENTS 

Basic  Principles  of  Pneumatic  Control 
Mechanisms  (Ref.  Sec.),  W.  G.  Holzbock, 
Jan.  1955,  101-109. 

Use  of  Temperature  Controls  for  House 
Heating  Boilers,  H.  L.  Mohn,  Sept.  1935, 
77-80;  Oct.  1955,  98-102. 

CORROSION 
See  Water  and  Water 
Treatment 

COURT  DECISIONS 
See  Legal  Questions  and 
Court  Decisions 

DISTRICT  HEATING 
See  Steam  Heating 

DOMESTIC  HOT  WATER 
See  Hot  Water  Heating 

DUST  COLLECTING 
See  Air  Sanitation  and 
Air  Pollution 

ELECTRIC  HEATING 

Estimating  Electric  House  Heating  Lead, 

R.  E.  Sinclair,  Jan.  1955,  95-96. 

FANS 

See  Air  Flow  and  Air  Distribution 

FORCED  HOT  WATER 
See  Hot  Water  Heating 


GAS  AND  GAS  HEATING 

How  to  Size  and  Install  Gas  Water  He:^ters 
Correctly,  R  Murray,  Feb.  1955,  86-90. 

HEAT  AND  HEAT  TRANSFER 

Applied  Solar  Energy,  Dec.  1955,  73-76. 
Fully  Solar-Heated  House,  R.  W.  BUsa,  Jr., 

Oct.  1955,  92-97. 

Steam  Losses  from  Steel  Piping  (Data 

Sheets),  Sept.  1955,  160;  Oct.  1955,  188; 
Nov.  1955.  170. 

Thermal  Stresses  in  Building  Materials, 

June.  1955.  142-144,  162. 

Water,  Air  end  Energy,  F.  W.  Hutchinson, 
April,  1955,  90-95. 

HEAT  LOSS 

See  Heat  and  Heat  Transfer 
HEATING  BY  ATOMIC  ENERGY 

Nuclear  Space  Keating,  May,  1955,  111-112. 

HIGH  TEMPERATURE 
HOT  WATER 
See  Hot  Water  Heating 

HOSPITALS  AND  INSTITUTIONS 

Air  Cor.di.ioning  for  Los  Angeles  Civic 
Cente'  Lu.ldings,  R  E.  P.villipis,  Sr.,  July, 
1935,  80-82. 

HOT  WATER  HEATING 

High  Temperature  Water  (Ref.  Sec.),  O.  S. 
Lieberg,  Parts  1  and  2.  Sept.  1955,  83-97; 
Parts  3  and  4,  Nov.  1955,  86-95. 

Indirect  Water  Heaters  (Detail  Sheets), 
April,  1955,  111;  June,  1955,  112. 

Liouid  Heating  and  Cooling  for  Year- 
Round  Air  Conditioning,  W.  B.  Cooper, 

June,  1955  .  89-95 

Piping  and  Plumbing,  L.  Blendermann, 
Economy  in  Service  Hot  Water  Genera¬ 
tion,  Mar.  1955.  111-112,  152;  Supports 
for  Hot  Water  Storage  Generators,  Dec. 
1955,  95-97. 

Service  Hot  Water  Design  for  Multi-story 
Buildings  (Ref.  Sec.),  F.  M.  Reiter,  Dec. 
1955,  79-94. 

HUMAN  COMFORT 
See  Air  Conditioning  and 
Refrigeration 

INDUSTRIAL  PLANTS 

Air  Conditioning  and  Ventilating  a  Spring 
and  Bumi^er  Plant,  L.  Bratt,  Sept.  1955, 
99-102. 

Chilled  Water  System  Serves  Offices  of 
New  Industrial  Plant,  L.  F.  Gaffney,  Aug. 
1955,  105-107. 

Refrigeration  for  Cooling  Concrete  Mix 

(Ref.  Sec.),  F.  B.  Kinley,  Mar.  1955,  93- 

100. 

LABORATORIES 

Facilities  for  a  Medical  School  and  Re¬ 
search  Center,  W.  Gardbane,  Aug.  1953, 
77-82. 

Service  Piping  for  Multi-story  Laborator¬ 
ies  (Ref.  Sec.),  J.  E.  York,  May,  1955,  95- 
102. 

LEGAL  QUESTIONS  AND 
COURT  DECISIONS 

Review  of  Important  Law,  L.  T.  Parker, 

Mar.  1955,  107-110. 

PANEL  HEATING 
See  Radiant  Heating  and 
Snow  Melting 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  JANUARY,  1956 


91 


4 


m 


PIPING  AND  PLUMBING 

Copper  Drainage  Pipe  in  Multi-story 
Buildings,  H  E  Voegeli,  Nov.  1955,  83-84. 
Facts  About  Plastic  Pipe,  W.  E.  Jacobson. 
Jan.  1955,  87-91. 

Frost  Closure  of  Roof  Vents  in  Plumbing 

Systems,  April,  1955,  98. 

Methods  of  Joining  Plastic  Pipe,  W.  E 

Jacobson.  Sept.  1955,  75-76. 

Piping  and  Plumbing,  L.  Blendermann — 
Basic  Design  Data.  Jan.  1955.  110-112; 
Vent  Stack  Terminal.  Feb.  1955,  144.  146, 
148;  Economy  in  Service  Hot  Water  Gen¬ 
eration,  Mar.  1955,  111-112,  152;  Plumb¬ 
ing  Codes,  Apr,  1955,  120-121,  170;  Fire 
Protection  for  Apartment  Houses.  May, 
1%5,  140,  142;  Protection  of  Site  Utility 
Lines,  June.  1955, 111-112:  Fixture  Rough¬ 
ing  for  Low  Rent  Housing  Projects,  July, 
1955,  98-100;  Preventing  Sewage  Back- 
flow  in  Buildings.  Aug.  1955,  109-111; 
Importance  of  Cleanouts  in  a  Building. 
Sept.  1955,  108-109;  Increasing  Water  Sup¬ 
ply  Pressure  in  Buildings.  Oct.  1955.  129- 
131;  Design  and  Construction  of  Man¬ 
holes.  Nov.  1955,  105-107;  Supports  for  Hot 
Water  Storage  Generators,  Dec.  1955, 
95-97. 

Piping  for  Industrial  Cases,  Nov.  1955,  69- 
76. 

Refrigeration  Circuits  (Detail  Sheet),  May, 
1955,  103. 

Refrigeration  Piping  Hookup  (Detail 
Sheet),  Nov.  1955,  96. 

Safe  Disposal  Methods  for  Liquid  Indus¬ 
trial  Wastes  (Ref.  Sec  ),  E  B  Besselievre, 
April.  1955.  99-110 

Service  Piping  for  Multi-story  Laborator¬ 
ies  (Ref.  Sec.).  J.  E.  York,  May.  1955. 
95-102. 

Standpipe  Systems  (Detail  Sheet),  Oct 
1955,  127. 

Steam  Losses  from  Steel  Piping  (Data 
Sheets),  Sept.  1955,  160;  Oct.  1955,  188; 
Nov.  1955,  170;  Dec.  1955,  162. 

Unit  Heater  Piping  Connections  (Detail 
Sheets),  July.  1955,  94;  Aug.  1955,  102. 
Vibration  and  Noise  in  Refrigerant  Pipe 
Lines,  E.  T.  Neubauer.  Mar.  1955,  88-89. 
Water  Supply  for  Tall  Buildings  (Ref 
Sec.),  J.  C.  Church.  Feb.  1955,  99-106. 

OFFICE  BUILDINGS 
See  Commercial  Buildings 

PLUMBING 

See  Piping  and  Plumbing 


PUMPS 

See  Water  and  Water  Treatment 


RADIANT  HEATING  AND 
SNOW  MELTING 

Radiant  Heating  for  Outdoor  Applications, 

Aug.  1955,  101-102 

Snow  Melting  System  Hydraulics,  W.  P. 

Chapman,  Nov.  1955,  77-82. 

REFRIGERATION 
See  Air  Conditioning  and 
Refrigeration 

RESIDENCES 

Warm  Air  Heating  (Ref.  Sec  ),  S.  Konzo. 
Oct.  1955,  103-126. 


SCHOOLS 

Facilities  for  a  Medical  School  and  Re¬ 
search  Center,  W  Gardbane.  Aug  1955. 
77-82. 


SERVICE  HOT  WATER 
See  Hot  Water  Heating 

SNOW  MELTING 
See  Radiant  Heating  and 
Snow  Melting 

SOLAR  HEAT 

See  Heat  and  Heat  Transfer 
STEAM  HEATING 

District  Heating  Progress,  Nov.  1955,  108- 
109. 

Flash  Tank  Design,  T.  W.  Reynolds,  April. 
1955,  96-97. 

Heating  Entrance  Areas  (Detail  Sheet). 
Mar.  1955,  101 

Hourly  Water  and  Steam  Demand  Charts, 

R.  A.  Anderegg,  May,  1955,  105. 

Steam  Consumption  Cut  49.5%  by  Room 
Controlled  Heating,  S.  MacMichael,  July. 
1955,  93-94 


Steam  Losses  from  Steel  Piping  ( Data 
Sheets).  Sept.  1955.  160;  Oct  19.55,  188; 
Nov  1955,  170;  Dec.  1955.  162. 

Unit  Heater  Piping  Connections  (Detail 
Sheets),  July,  1955,  94;  Aug.  1955.  102. 


UNIT  HEATERS  AND 
UNIT  VENTILATORS 
See  Steam  Heating 

V-BELTS 

See  Auxiliary  Equipment 
VENTILATION 

Booth  for  Metal  Spraying;  Hood  Details 
for  Baking  Oven  or  Drier  (Detail  Sheet), 
Jan.  1955,  113. 

Rear  Hood  for  Tank  or  Table:  Details  of  a 
Solde'ing  Bench  (Detail  Sheet).  Feb 
1955.  107. 


WARM  AIR  HEATING 

Valance  Keating  and  Cooling  System,  G  B 

Bailey  and  R.  J.  Lorenzi.  Mar.  1955.  81-87. 
Warm  Air  Heating  (Ref.  Sec  ),  S.  Konzo, 
Oct.  1955,  103-126. 


WATER  AND  WATER 
TREATMENT 

Bedplates  and  Supports  for  Centrifugal 
Pumps,  1.  J.  Karassik  and  R.  Carter, 
May.  1955.  108-110. 

Centrifugal  Pump  Bearings,  I  J  Karassik 
and  R.  Carter,  Jan.  1955,  97-100, 
Centrifugal  Pump  Couplings,  I.  J.  Karassik 
and  R.  Carter,  Feb.  1955,  109-112. 
Centrifugal  Pump  Materials,  I  J  Karassik 
and  R.  Carter,  June,  1955.  120-123. 
Hourly  Water  and  Steam  Demand  Charts, 
R.  A.  Anderegg,  May.  1955.  105. 

New  Plastic  Guards  Tanks  Against  Corro¬ 
sion,  J.  D.  Roper,  Aug.  1955.  85-86. 
Vertical  Dry  Pit  Centrifugal  Pumps,  I.  J 
Karassik  and  R.  Carter.  Mar.  1955.  103-106. 
Vertical  Wet-Pit  Centrifugal  Pumps,  I.  J 
Karassik  and  R.  Carter,  April,  1955,  116- 

119  „  , 

Water  Supply  for  Tall  Buildings  (Ref. 
Sec  ).  J  C  Church,  Feb.  1955.  99-106 


Index  to  Authors 


Anderegg,  R.  A.,  Consulting  Engineer — 
Hourly  Water  and  Steam  Demand  Charts. 
May,  1955,  105. 

Bailey,  C.  B.,  Executive  Director,  and 
Lorenzi,  R.  J.,  Research  Engineer,  John 
B.  Pierce  Foundation  of  Connecticut. 
Inc. — The  Valance  Heating  and  Cooling 
System,  Mar.  1955,  81-87. 

Benjamin,  A.  D.,  Project  Engineer.  Voor- 
hees.  Walker,  Smith  &  Smith — Maintain¬ 
ing  Constant  Relative  Humidity,  May, 
1955.  83-85. 

Besselievre,  E.  B.,  Manager.  Industrial 
Wastes  Division,  Kaighin  &  Hughes,  Inc. 
— Safe  Disposal  Methods  for  Liquid  In¬ 
dustrial  Wastes  (Ref.  Sec.),  Ap.il,  1955, 
99-110. 

Blende  mann,  L.,  Consulting  Engineer — 
Piping  and  Plumbing  —  Basic  Design 
Data  Jan.  1955  110-112;  Vent  St'ck  Te-- 
minal,  Feb.  1955,  144,  146,  148;  Economy 
in  Service  Hot  Water  Generation,  Mar. 
1955,  111-112,  152;  Plumbing  Codes,  April, 
1955,  120-121,  170;  Fire  Protection  for 
Apartment  Houses.  May,  1955,  140,  142; 
Protection  of  Site  Utility  Lines.  June, 
1955,  111-112;  Fixture  Roughing  for  Low 
Rent  Housing  P  ojects,  July.  1955,  98-100; 
Preventing  Sewage  Backflow  in  Build¬ 
ings,  Aug.  1955,  109-111;  Importance  of 
Cleamuts  in  a  Building.  Sept.  1955.  108- 
109;  Increasing  Water  Supply  Pressure 
in  Buildings,  Oct.  1955,  129-131;  Design 
and  Construction  of  Manholes.  Nov.  1955, 
105-107;  Supports  for  Hot  Water  Storage 
Generators,  Dec.  1955,  95-97. 

Blits,  R.  W.,  Jr.,  Donovan  and  Bliss — Fully 
Solar-Heated  House.  Oct.  1955,  92-97. 

Bratt,  L.,  Mechanical  Engineer,  Albert 
Kahn  Associated  Architects  &  Engineers. 
Inc. — Air  Conditioning  and  Ventilating  a 
Spring  and  Bumper  Plant.  Sept.  1955, 
99-102. 

Carter,  R.,  Volute  Pump  Section,  and  Kar¬ 
assik,  I.  J.,  Manager,  Multi  Stage  Pump 
Section,  Worthington  Corp.— Centrifugal 
Pump  Bearings,  Jan.  1955,  97-100;  Cen¬ 


trifugal  Pump  Couplings.  Feb.  1955,  109- 
112;  Vertical  D-y  Pit  Centrifugal  Pumps. 
Mar.  1955,  103-1(16;  Vertical  Wet-Pit  Cen¬ 
trifugal  Pumps  April.  1955,  116-119;  Bed¬ 
plates  and  Supports  for  Centrifugal 
Pumps.  May,  19.55,  108-110;  Centrifugal 
Pump  Materials,  June.  1955.  120-123. 

Chapman,  W.  P.,  National  Tube  Div.,  Uni¬ 
ted  States  Steel  Corp. — Snow  Melting 
System  Hydraulics.  Nov.  1955,  77-82. 

Church,  J.  C.,  Syska  and  Hennessy — Water 
Supply  for  Tall  Buildings  (Ref.  Sec  ), 
Feb.  1955,  99-106. 

Cooper,  W.  B,,  Manager,  Heating  &  Cool¬ 
ing  Products,  Plumbing  and  Heating 
Division,  American  Radiator  &  Standard 
Sanitary  Corp.  —  Liquid  Heating  and 
Cooling  for  Year-Round  Air  Condition¬ 
ing.  June,  1955,  89-95. 

Gaffney,  L.  F^  Mechanical  Engineer,  Plant 
Engineering.  Western  Electric  Co..  Inc. — 
Chilled  Water  System  Serves  Offices  of 
New  Industrial  Plant.  Aug.  1955,  105-107. 

Gardbane,  W.,  Assistant  Plumbing  Trade 
Chief.  Syska  &  Hennessy,  Inc. — Facilities 
for  a  Medical  School  and  Research  Cen¬ 
ter,  Aug.  1955.  77-82. 

Hancock,  T.,  Executive  Vice-President, 
The  Trane  Co. — Engineered  Air  Condi¬ 
tioning,  May.  1955,  91-92. 

Harnith,  J.  R.,  York  Corp. — Various  Meth¬ 
ods  for  Using  Evaporative  Condensers 
(Ref.  Sec.),  July,  1955,  83-92. 

HoUbock,  W.  G^  Askania  Regulator  Co. — 
Basic  Principles  of  Pneumatic  Control 
Mechanisms  (Ref.  Sec.),  Jan.  1955,  101- 
109 

Hutchinson,  F.  W,*  Assistant  Professor, 
Dept,  of  Mechanical  Engineering.  Uni¬ 
versity  of  California — Energy  Equations 
for  Flow  and  Nonflow  Systems  (Ref. 
Sec.),  June,  1955,  97-110;  Water,  Air,  and 
Energy,  April,  1955,  90-95. 

Jacobson,  W.  E.,  General  Manager.  Yard- 
ley  Plastics  Co. — Facts  About  Plastic 
Pipe.  Jan.  1955,  87-91;  Methods  of  Joining 
Plastic  Pipe,  Sept.  1955,  75-76. 


Karassik,  I.  J.,  Manager,  Multi  Stage  Pump 
Section,  and  Carter.  R..  Volute  Pump 
Section.  Worthington  Corp — Centrifugal 
Pump  Bearings.  Jan.  1955.  97-100;  Cen¬ 
trifugal  Pump  Couplings.  Feb.  1955,  109- 
112;  Vertical  Drv  Pit  Centrifugal  Pumps, 
Mar.  1955,  103-:06;  Vertical  Wet-Pit  Cen¬ 
trifugal  Pumps.  April,  1955,  116-119;  Bed¬ 
plates  and  Supports  for  Centrifugal 
Pumps.  May,  1955.  108-110;  Centrifugal 
Pump  Materials,  June,  1955,  120-123. 

Kayse,  J.  R,,  American  Air  Filter  Co., 
Inc. — High  Temperature  Psychrometric 
Chart  for  Humid  Air.  May,  1955.  86-90. 

Kinley,  F.  B.,  Senior  Application  Engineer, 
Industrial  Division.  Engineering  Dept.. 
York  Corp. — Refrigeration  for  Cooling 
Concrete  Mix  (Ref.  Sec.).  Mar.  1955,  93- 
100. 

Konzo,  S.,  Professor  of  Mechanical  Engi¬ 
neering.  Dept,  of  Mechanical  Engineer¬ 
ing,  University  of  Illinois — W'arm  Air 
Heating  (Ref.  Sec  ),  Oct.  1955.  103-126. 

Lambert,  E.  C.,  Air  Conditioning  Division. 
Sales  Office.  Westinghouse  Electric  Corp. 
and  Sims.  J.  C..  Eckert-Mauchly  Divi¬ 
sion,  Remington  Rand.  Inc. — Air  Condi¬ 
tioning  a  Central  Computer,  July,  1955. 
71-73 

Lang,  T.  G,,  Engineer — Damper  Character¬ 
istics.  July,  1955,  74-77. 

Liebcrg,  O.  S,,  Consulting  Engineer.  Con- 
sentini  Associates  —  High  Temperature 
Water  (Ref.  Sec.),  Parts  1  and  2.  Sept. 
1955.  83-97;  Parts  3  and  4,  Nov.  1955. 
86-95. 

Lorenzi,  R.  J.,  Research  Engineer,  and 
Bailey,  G.  B.,  Executive  Director,  John 
B.  Pierce  Foundation  of  Connecticut, 
Inc. — The  Valance  Heating  and  Cooling 
System,  Mar.  1955,  81-87. 

Lundbergh,  H.,  The  American-Swedish 
News  Exchange.  Inc.  —  High  Capacity 
Boilers  in  Sweden,  Feb.  1955,  97-98. 

MacMichael,  S„  District  Sales  Manager, 
Iron  Fireman  Corp. — Steam  Consumption 
Cut  49.5%  by  Room  Controlled  Heating, 
July,  1955,  93-94. 
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Matiet,  W.  J.,  L.  J.  Wing  Mfg.  Co  — Costs 
Cut  by  Mechanical  Draft,  June,  1955, 
115-117. 

McCollam,  J.  Middle  Atlantic  District, 
York  Corp. — Philadelphia  Landmark  is 
Air  Conditioned,  Sept.  1955,  81-82. 

Mohn,  H.  Project  Engineer,  York-Ship- 
ley,  Inc. — Use  of  Temperature  Controls 
for  House  Heating  Boilers,  Sept.  1955, 
77-80;  Oct  1955,  98-102. 

Moody,  A.  M.  C.,  Senior  Development  En¬ 
gineer,  Product  Engineering  Dept.,  The 
Trane  Co. — Part-Load  Operation  of  Cen¬ 
trifugal  Compressors,  June,  1955  ,  85-88. 

Murray,  R,^  American  Gas  Association — 
How  to  Size  and  Install  Gas  Water  Heat¬ 
ers  Correctly,  Feb.  1955,  86-90. 

Neubauer,  E.  T.,  Senior  Development  En¬ 
gineer,  Refrigeration  Section.  The  Trane 
Co — Vibration  and  Noise  in  Refrigerant 
Pipe  Lines,  Mar.  1955,  88-89. 

Parker,  L.  T.,  Attorney-at-Law — Review  of 
Important  Law,  Mar.  1955,  107-110. 

Phillips,  L.  Anemostat  Corporation  of 
America — High  Velocity  System  Design, 
Jan.  1955.  92-93. 

Phillips,  R.  E.,  Sr.,  Member  of  Ralph  E. 
Phillips,  Inc.,  Consulting  Engineers — Air 
Conditioning  for  Los  Angeles  Civic  Cen¬ 
ter  Buildings,  July,  1955,  80-82, 


Priester,  C.  B.,  Air  Conditioning  Engineer, 
Baltimore  Gas  and  Electric  Co. — Units 
for  Year-Round  Air  Conditioning,  Dec. 
1955,  98-103. 

Reiter,  P,  M.,  Fuel  Engineer,  The  Dayton 
Power  and  Light  Co. — Service  Hot  Wa¬ 
ter  Design  for  Multi-story  Buildings 
<Ref.  Sec.),  Dec.  1955,  79-94. 

Reynolds,  T.  W. — Flash  Tank  Design,  April, 
1955.  96-97. 

Ringquist,  C.  L.,  Air  Conditioning  Unit 
Sales  Dept.,  The  Trane  Co. — Air  Condi¬ 
tioning  Existing  Big  Buildings,  Oct.  1955, 
87-91. 

Rogers,  A.  N.,  General  Purpose  Fan  Prod¬ 
ucts,  Westinghouse  Electric  Corp. — 
Proper  Location  of  Fans,  Aug.  1955.  83-84. 

Roper,  J.  O.,  President,  Roper  Manufac¬ 
turing  Co. — New  Plastic  Guards  Tanks 
Against  Corrosion,  Aug.  1955,  85-86. 

Rumble,  F.  H.,  Allis-Chalmers  Mfg.  Co. — 
Practical  Methods  for  Proper  V-Belt 
Tension,  Dec.  1955,  77-78. 

Schwars,  C.  L.,  Consulting  Engineer — 
Evaporative  Cooling  in  Humid  Areas, 
May,  1955,  93-94. 

Silverman,  L.,  Associate  Professor  of  In¬ 
dustrial  Hygiene,  Harvard  School  of 
Public  Health— Sampling  and  Analyzing 
Air  for  Contaminants  (Ref.  Sec.),  Aug. 
1955,  87-100. 


Sims,  J.  C.,  Eckert-Mauchly  Division,  Rem¬ 
ington  Rand,  Inc.,  and  Lambert,  E.  C., 
Air  Conditioning  Division,  Sales  Office, 
Westinghouse  Electric  Corp. — Air  Con¬ 
ditioning  a  Central  Computer,  July,  1955, 
71-73. 

Sinclair,  R.  E.,  Assistant  to  Division  Man¬ 
ager,  Northwestern  Division  Pacific 
Power  &  Light  Co. — Estimated  Electric 
House  Heating  Load,  Jan.  1955,  95-96. 

Tremaine,  B.  K.,  Technical  Director,  Rho- 
dia,  Inc. — Industrial  Reodorants,  Feb. 
1955,  83-85. 

Vinson,  N.  L. — Design  Corrections  for  Al¬ 
titude,  Feb.  1955,  91-96. 

Voegeli,  H.  E.,  Development  Engineer,  The 
American  Brass  Co. — Copper  Drainage 
Pipe  in  Multi-story  Buildings,  Nov.  1955, 
83-84. 

Wert,  O.  B.,  Manager  Technical  Data  and 
Training  Section.  Air  Conditioning  and 
Refrigerating  Division,  Worthington 
Corp.  —  Evaporative  Condensers  in 
Freon-12  Refrigerating  Systems.  April, 
1955,  85-89. 

York,  J.  E.,  Building  Service  Engineer. 
Stone  &  Webster  Engineering  Corp. — 
Service  Piping  for  Multi-story  Labora¬ 
tories  (Ref.  Sec.),  May,  1955,  95-102. 

Ziemke,  P.  C. — How  to  Improve  V-belt 
Drives.  Jan.  1955,  94. 


BOOK  REVIEWS 

I’lihlicafions  nhstracted  in  this  department 
should  he  ordered  direct  from  publisher. 

PIPING  STRESS  CALCULATIONS  SIMPLIFIED 

T  he  fifth  edition  of  Piping  Stress  Calculations  Simpli¬ 
fied,  hv  S.  W.  Spielvogcl  of  the  Mechanical  Engineering 
Department.  Consolidated  Edison  Co.,  New  \  ork.  N. 
is  now  available. 

The  hook  Ls  arranged  in  such  a  manner  that  one 
familiar  with  pipe  calculations  can  refer  quickly  to  for¬ 
mulas  or  computations  involved  in  any  specific  case  with¬ 
out  reviewing  the  theoretical  background.  Computation 
forms  are  arranged  to  permit  sharing  of  labor  on  three- 
dimensional  piping  s\  stems  by  allocating  parts  of  the 
work  to  several  persons.  The  method  is  exact  within  slide 
rule  accuracy. 

This  hook,  which  is  not  new  to  engineers,  should  bring 
the  ordinary  layout  problem  well  wdthin  the  grasp  of 
many  who  wish  practical  answers  to  immediate  piping 
layouts. 

This  edition  incorporates  the  provisions  of  the  195.v 
■American  Standard  Association  Code  for  Pressure  Piping. 
Problems  used  in  this  edition  have  been  adjusted  to  con¬ 
form  to  this  concept  of  stre.ss-range. 

Piping  Stress  Calculations  Simplified,  by  S.  W.  Spiel- 
vogel.  Spiral  binding,  fxige  size  8V2  x:  11  inches,  18.T 
pages.  Published  by  the  author,  TS  Old  Field  Lane,  Lake 
Success,  A'.  1 .  Price,  .S5. 

ELECTRICAL  ENGINEERING 

A  basic  book  that  has  enjoyed  wide  use  is  Principles 
and  Practices  of  Electrical  Engineering,  first  published 
in  1914.  The  earlier  editions  were  written  by  the  late 
Alexander  Gray,  professor  of  electrical  engineering. 
Cornell  University.  The  seventh  edition  which  has  just 
been  published  has  been  revised  by  G.  A.  Wallace,  pro¬ 
fessor  of  electrical  engineering,  McGill  University. 

The  revision  has  been  thorough  and  at  least  20%  of 


the  articles  are  either  new  or  have  been  completely  re¬ 
written.  In  the  current  revision,  the  general  character  of 
the  book  has  not  changed  and  it  remains  an  elementary 
textbook.  The  chapter  on  Thermionic  Tubes  has  been 
rewritten  and  the  figures  redrawn  to  improve  the  treat¬ 
ment  and  to  modernize  the  illustrations  and  symbols. 

Briefly  the  textbook  presents  a  brief  review  of  those 
areas  of  electrical  physics  which  must  be  mastered  in 
order  to  understand  the  generation,  transmission  and 
utilization  of  electric  power;  a  description  and  explana¬ 
tion  of  the  operating  principles  of  generators,  motors, 
transformers,  batteries,  transmission  lines,  meters,  illumi¬ 
nation,  thermionic-ti'be  rectifiers,  amplifiers,  oscillators, 
control  devices,  photoelectric  tubes  and  cells,  and  a  treat¬ 
ment  of  electric  and  magnetic  circuits. 

Principles  and  Practices  of  Electrical  Engineering,  by 
A.  Gray  and  G.  A.  Wallace.  Cloth  bound,  6x9  inches, 
598  pages.  Published  by  McGraw-Hill  Book  Company, 
Inc.,  330  W.  42nd  St.,  New  York  36,  N.  Y. 

AIR  POLLUTION  CONTROL  | 

The  First  International  Congress  on  Air  Pollution  wa^ 
held  in  March,  1955  unde’"  the  sponsorship  of  The  Ameri¬ 
can  Society  of  Mechanical  Engineers.  Air  pollution  eif- 
perts  from  six  foreign  countries,  as  well  as  many  from 
the  United  States,  participated  in  this  congress. 

Papers  presented  form  the  basis  of  Problems  and  Con¬ 
trol  of  Air  Pollution  which  is  edited  by  Frederick  S. 
Mallette,  executive  secretarv,  Committee  on  Air  Pollu¬ 
tion  Controls,  The  American  Society  of  Mechanical  Engi¬ 
neers.  Included  are  25  papers. 

The  technical  information  is  grouped  under  the  main 
heads  of  gaps  in  the  available  knowledge  on  air  pollution, 
current  developments  in  air  pollution,  sulfur  dioxide — 
treatment  and  recovery,  and  experience  in  pollution 
abroad. 

Problems  and  Control  of  Air  Pollution,  edited  by  F.  S. 
Mallette.  Cloth  bound,  6x9  inches,  272  pages.  Published 
by  Reinhold  Publishing  Corp.,  430  Park  Ave.,  New  York 
22,  N.  Y.  Price,  $7.50. 

{Concluded  on  page  112) 
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NEWS  OF  EQUIPMENT  AND  MATERIALS 


Use  the  convenient  prepaid  postcard  appearing  on 
page  131  for  securing  additional  information  on  new 
equipment  and  materials  described  in  this  department. 

Medium-Size  Boiler 

A  boiler  has  been  designed  for  large  homes,  one-  or 
two-story  commercial  buildings, 
clinics,  and  similar  installations 
by  Crane  Co.,  Chicago,  111. 

Called  the  Sunnyday  20,  the 
boiler  is  an  intermediate  size 
between  the  small  residential 
and  the  large  commercial  boilers. 

Although  designed  primarily 
as  an  oil-fired  boiler,  it  can  also 
be  adapted  to  gas  or  coal  firing. 

It  is  available  with  an  extended 
jacket,  in  a  two-tone  gray  ham- 
merloid  finish,  as  well  as  with  a  flush  jacket.  Both  jackets 
are  insulated  with  cemented-on,  1-in.  thick  Fiberglas. 

For  service  hot  water,  there  are  two  integral  water 
heaters  designed  to  fit  the  boiler:  a  new  flush-type  instan¬ 
taneous  tankless  heater  that  fits  inside  the  boiler  and 
eliminates  the  need  for  a  separate  storage  tank;  and  a 
trombone  storage-type  water  heater  that  screws  into  a 
boiler  tapping. 

More  information?  Circle  Item  I  on  postcard,  page  131. 


Central  Air  Conditioner 

A  2-hp,  air-cooled,  remote,  central  air  conditioning 
>ystem  is  offered  by  Addison  Products  Co.,  Addison, 
.Vlich..  as  an  economy 
model  for  sale  to  origi¬ 
nal  equipment  manufac¬ 
turers  only. 

Both  the  compressor- 
condenser  unit  and  the 
plenum  type  evaporator 
have  been  reduced  in 
size.  The  condensing 
unit  has  been  reduced 
in  all  three  dimensions 
to  occupy  less  than  half  the  volume  required  for  the  equiv¬ 
alent  195.5  model.  The  evaporator  unit  has  also  been 
similar)  reduced  in  size  for  easier  installation  in  furnace 
housing,  plenum  chamber,  .supply  duct  work,  or  beneath 
downflow  units. 

The  evaporator  unit  may  be  pu?  chased  with  or  with¬ 
out  a  housing  and  will  fit  in  a  customer’s  present  cabinet. 
The  design  also  incorporates  a  feature  which  provides 
for  differences  in  duct  load.  The  company’s  regular  de¬ 
sign  features  such  as  adjustable  legs,  Tecumseh  her¬ 
metic  compressor,  and  a  heavy  duty  fan  motor  are  fea¬ 
tures  of  the  new  system  as  well. 

As  in  1955,  manufacturers  may  purchase  the  individual 
units  or  the  complete  system,  including  the  control  panel, 
furnished  as  an  assembly. 

More  information?  Circle  Item  2  on  postcard,  page  13!. 


Industrial  Gas  Regulators 

.\  line  of  gas  regulators  that  are  protected  against 
rough  handling  is  announced  h\  K-(»  Kipiipment  (.o., 
Inc..  Allentown,  Pa. 

The  regulator  has  a  patented  gage  guard  with  a  posi¬ 
tive.  spring  lock  action,  pro¬ 
tecting  the  gage  from  acci¬ 
dental  breakage.  .\  stainles.s 
steel  nipple  is  designed  to 
withstand  the  impact  of  an 
accidental  cylinder  upset,  and 
a  stainless  steel  adjusting 
screw  prevents  its  becoming 
damaged.  The  pressure  adjust¬ 
ment  is  made  by  means  of  an 
enclosed  thrust  bearing  that  is  integral  with  the  adjusting 
mechanism. 

All  internal  parts  are  made  of  staiide.ss  steel;  body 
and  bonii'  i  are  forgings  made  of  a  new  aluminum  alloy. 
A  sintt  red  stainless  steel  filtered  check-valve  unit  pre- 
\ents  failure  of  the  regulator  seat  b\  j)rotecting  the  pre¬ 
cision  internal  parts. 

The  regulators  are  available  in  both  .single  and  two- 
stage  models  for  most  compressed  gases  and  are  recom¬ 
mended  particularly  for  the  c(»nstruction.  railroad,  and 
heavy  industries. 

A  new  bulletin  with  detailed  information,  is  available 
from  the  manufacturer. 

More  information?  Circle  Item  3  on  postcard,  page  131. 

Cold  Pipe  Insulation 

An  insulation  wrap  for  preventing  condensation-drip- 
{)ing  from  c(»ld  pipes  is  manufactured  by  Presstite  En¬ 
gineering  Co.,  St.  Louis, 

.Mo.  It  is  available  in 
rolls  (»f  .3()-ft  lengths, 

3/]6  and  lA  in.  thick, 
and  various  widths  to  ac- 
commodate  different 
pipe  circumferences. 

A  feature  of  the  wrap 
is  its  sha|)e  and  its  meth¬ 
od  of  application;  it  is 
extruded,  with  bevelled 
sides.  This  permits  longitudinal  application  to  the  pipe. 
The  30-ft  strip  is  cross  cut  each  21  in.  so  it  can  be  sep¬ 
arated  in  2-ft  lengths  for  application.  It  is  held  along  the 
length  of  pipe  on  the  underside  and  then  pressed  up  and 
around  the  pipe  (or  tubing)  ;  the  self-sealing  bevelled 
edges  are  pressed  together  to  form  a  uniform  covering. 
The  next  strip  is  butted  up  against  the  first,  and  so  on 
along  the  entire  pipe. 

Because  the  essential  function  of  the  wrap  is  insulating 
cold  pipes,  it  is  composed  of  100%  solids  that  withstand 
pipe  temperatures  from  —20  to  200  deg  F,  without  be¬ 
coming  brittle  or  soft.  It  is  self-sealing  and  requires  no 
cement  to  apply. 

More  information?  Circle  Item  4  on  postcard,  page  131. 


94 


JANUARY,  1956,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 
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Valve's  Diaphragm  Floats 

Solenoid  vaKes  with  a  (loaling  suillietic  diaphragm 
are  made  hy  l)i\i>ioii  (1.  Jaekes-Kvatis  Mfg.  Co.,  St. 
Louis.  Mo.,  for  thiid  flow  at 
pressure  dilfeii  riliais  hetwcen 
1  and  j)si  I  hex  are  guar¬ 
anteed  li\  the  manufacturer  for 
a  period  of  eigliteen  months. 

Pilot  operated  with  no  metal- 
to-metal  contacts,  the  \al\es  are 
u^ed  for  the  control  of  water, 
air.  hrine.  light  oil',  industrial 
gas.  I'reon  12  and  22.  and  other 
non-corrosi\e  Iluids  at  temper¬ 
atures  Irom  0  to  22.1  deg  f  . 

I  he\  nia\  he  emploved  in  air  conditioning,  refrigeration, 
hot  wat  r  heating.  Iaundr\  e«piipment.  dish  washers,  and 
Indraulie  jtressure  systems. 

More  information?  Circle  Item  5  on  postcard,  page  131. 


Refrigerant  Dispensing  Valve 

A  refrigerant  dispensing  valve,  called  Ta|)s-A1L  that  fits 
either  of  the  |»aekaged  refrigerant  hraiuis  now*  on  the 
market  is  introduced  hv  Madden  Brass  Products  Co., 
.\urora.  Ill. 

(iarrving  part  X(».  T  1)\-1(K),  the  valve  is  designed  to 
dispense  packaged  refrigerants  from  the  two  widely  used 
1-  and  2-lh  cans.  Directions  accompanying  the  valve  de¬ 
scribe  how  it  ma\  he  u.sed  to  dispense  refrigerant  from 
either  of  the  jiackaged  styles.  'I'he  valve  is  intended  to 
simplify  inventory  in  that  it  can  he  used  regardless  of 
what  hratid  of  packaged  refrigerant  is  stocked. 

Standard  packing  of  the  valve  hy  the  manufacturer  is 
12  per  shipping  carton.  The  approximate  weight  of  each 
carton  is  'lYl  Ih.  Seal  ga.skets  for  the  \alve  are  also  avail¬ 
able  from  the  manufacturer. 

More  information?  Circle  Item  6  on  postcard,  page  131. 


Low  Temperature  Warning 

\  low  temperature  warning  de\  ice.  called  A!arm-A-Lite. 
which  automatically  flashes  a  household  lamp  if  the  tem- 
j»erature  in  an  unoccupied  home 
drops  below  a  safe  level,  has  been 
developed  hy  Custom  Mfg.  Co.,  Chi¬ 
cago,  Ill.  The  device  is  designed  to 
prevent  damage  to  a  home  from  lack 
of  heat,  while  the  family  is  avNay, 
should  automatic  heating  controls 
fail. 

Controlled  to  flash  at  50  deg  F, 
the  device  will  continue  to  flash  a 
lamp  until  the  temperature  is  again 
raised  to  a  safe  level.  It  automatically 
resets  itself,  is  2  in.  in  diameter,  31/4  in.  long,  uses  no 
current  unless  an  alarm  is  given,  and  operates  off  llOv. 

The  lamp  should  have  a  100  watt  bulb  in  it,  preferably 
red,  so  that  it  can  be  seen  in  daylight,  and  should  be  placed 
in  a  window  so  that  it  can  be  observed  by  a  neighbor  or 
passerby. 

More  information?  Circle  Item  7  on  postcard,  page  131. 


Indicator  Checks  Filters 

An  automatic  de\  ice  to  iinlicate  w  hen  unit  ventilator 
filters  need  replacement  has  heen  developed  by  Herman 
Nelson  I  nit  Ventilator  Prod¬ 
ucts,  American  Air  Filter  Co., 

Ine.,  Louisville.  Kv. 

1  he  filter  indicator  provides 
a  constant  check  of  a  filter’s 
condition.  When  a  filter  accu¬ 
mulates  its  maximum  dust  load 
and  its  efficiency  begins  to  be 
seriously  impaired,  the  indica¬ 
tor  causes  the  words  change 
filter  to  ap[)ear  on  the  front  of 
the  unit  ventilator  cabinet. 

I  bus.  inaintenance  men  need  in 
a’ly  to  inspect  the  filter. 

file  filter  indicator  operates  on  the  jirinclple  of  eon- 
'tantl\  measuring  the  resistaiue  to  air  flow  hrougli  the 
filter.  It  requires  no  maintenance  or  adjustment. 

The  indicator  will  be  available  as  a  factory-mounted 
accessory  on  the  company’s  unit  ventilators.  Kits  will  also 
be  a\ailable  for  installation  on  existing  unit  ventilators. 
More  information?  Circle  Item  8  on  postcard,  page  I3I. 


Combination  Baseboard 

A  baseboard  called  Perim-A-Ba>e  is  available  from 
Berger  Furnace  Corp.,  Belle  Vernon,  Pa.,  for  heating  or 
cooling  from  the  same  baseboard  panel. 

Although  the  baseboard 
has  heen  used  in  the  past  for 
split  duct  heating  and  cooling 
systems,  the  company  has  de- 
\ eloped  it  so  that  it  will  now 
deliver  both  heated  and 
cooled  air  to  living  quarters. 

However,  the  company  w  ill 
continue  to  manufacture  the 
original  baseboard  panel.  It 
will  be  used  for  installations 
where  heating  alone  is  needed  or  where  the  more  expen¬ 
sive  split  duct  system  of  cooling  will  be  used.  At  anytime 
after  its  installation,  tbe  original  panel  can  still  be  con¬ 
verted  to  the  new  combination  (PC)  panel  by  replacing 
the  front  panels  only. 

During  the  heating  cycle,  the  new  baseboard  panel  oper¬ 
ates  exactly  as  the  original — discharging  the  heated  air 
into  the  room  at  a  wide  divergent  angle  and  at  a  low 
velocity  so  as  not  to  create  drafts;  it  also  gives  off  radiant 
heat  from  its  lower  chamber  which  is  pressurized  to  main¬ 
tain  high  temperatures  on  its  exposed  metal  surfaces.  It 
is  a  continuous  panel  covering  the  base  of  the  exposed 
wall. 

Slots  at  the  top  of  the  discharge  chamber  of  the  new 
panel  are  so  proportioned  that  when  it  is  used  on  the 
cooling  cycle  it  will  emit  the  air  at  sufficiently  high  velocity 
to  assure  that  the  cooled  air  will  blanket  the  outside  wall 
and  will  travel  uniformly  upward  and  across  the  ceiling. 
The  cooled  air  will  then  disperse  throughout  the  room. 
More  information?  Circle  Item  9  on  postcard,  page  I3L 
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Template  for  Piping  Drawings 

A  template  which  enables  a  draftsman  to  draw  dot  and 
dash  lines  with  a  rapid  stroke  of  a  pencil  or  ball-point 
pen,  is  a  new  product  of  dot-A -dasher,  Cresskill.  N.  J. 

Designed  by  a  professional  engineer  for  making  piping 
drawings,  the  template  is  applicable  to  any  type  of  archi¬ 
tectural  or  mechanical  drawing  where  broken-line  com¬ 
binations  are  desired.  The  template  will  produce  six 


dilTerenl  lines:  long  dash,  short  dash,  long  dash  and  dot, 
short  dash  and  dot.  long  dash  and  two  dots,  and  short 
dash  and  two  dots.  The  hardness  of  the  pencil  deter¬ 
mines  the  density  of  the  line. 

Made  of  exceptionally  strong  and  durable  transparent, 
plastic  (Mylar).  0.0075  inches  thick,  the  template  is 
used  by  placing  a  straight  edge  on  the  desired  stencil 
and  quickly  drawing  the  line.  Its  use  saves  considerable 
time  on  what  has  previously  been  a  tedious  job. 

Price  of  the  template  is  S1.25. 

More  Information?  Circle  Item  10  on  postcard,  page  131. 


Picture  Window  Convector 

A  line  of  picture  window  convectors  has  been  developed 
by  C.  A.  Dunham  Co., 

Chicago.  III.  The  con¬ 
vectors  heat  and  block 
cold  downdrafts  around 
picture  windows. 

Standing  12  in.  high, 
the  convectors  can  lu* 
mounted  on  the  floor,  partially  or  completely  recessed  be¬ 
low  picture  windows.  Thev  have  rounded  corners  and 
edges  for  safety  and  appearance  and  are  available  in 
lengths  up  to  112  in.  Heavy  gage  steel  units  have  front 
panels  braced  with  stiffeners. 

The  heating  element  consists  of  aluminum  fins  and  cop¬ 
per  tubes  silver  brazed  into  a  cast  bronze  header.  The 
tubes  are  expanded  into  the  fins  to  assure  tight  mechanical 
bond. 

More  Information?  Circle  Item  1 1  on  postcard,  page  131. 


Device  Slows  Gas  Flow 

A  vent  device  which  is  applicable  to  monoport  burners 
used  in  small  combustion  chambers  for  residential  heat¬ 
ing  is  introduced  by  Penn  Controls.  Inc.,  Goshen,  Ind. 
The  device  prevents  flame  roll-over  which  causes  the  pilot 
to  go  out  and  the  flame  to  flash. 


Since  its  action  is  to  slow  down  the  deliverv  of  gas 
when  the  main  valve  opens,  the  soft-lighting  device  can¬ 
not  be  used  with  downstream  pilots.  It  screws  into  the 
vent  outlet  on  the  company's  Series  931  gas  appliance 
pressure  regulators  and  ctmsists  of  a  machined  aluminum 
body,  a  seat  insert,  and  a  Nylon  ball. 

Minimum  delay  timing  is  set  as  follows:  with  a  3.5-in. 
outlet  pressure  setting  and  a  flow  rate  of  not  less  than 
()().(X)()  Btu  per  hr  (natural  gas),  the  time  to  reach  a  2-in. 
itullet  pressure  after  downstream  main  gas  valve  opens 
will  be  held  to  a  minimum  of  4  sec.  At  greater  flow  rates, 
this  time  increases. 

More  information?  Circle  Item  12  on  postcard,  page  131. 

Low  Silhouette  Roof  Ventilator 

A  centrifugal  roof  ventilator  has  been  designed  bv 
DeBothezat  Fans  Div..  American  Machine  and  Metals, 
Inc..  East  Moline.  111.,  for  buildings  where  pleasing 
appearance  and  quiet  per¬ 
formance  are  prime  requi¬ 
sites. 

The  ventilator  moves 
large  volumes  of  air 
against  static  pressures  at 
low  speeds  and  noise 
levels.  Its  large  unit  ex¬ 
haust  capacity  Ls  accom¬ 
plished  at  low  fan  tip 
sjjeeds  by  a  backwardly  curved,  non-overloading,  cen¬ 
trifugal  fan  wheel,  fhe  wheel  runs  in  a  \  enturi  snaped 
inlet  ring  which  further  reduces  air  turbulence  noise  and 
increases  operating  efficiency. 

Low  in  silhouette,  the  roof  ventilator  is  designed  to 
blend  with  modern  architecture.  The  manufacturer  offers 
a  bulletin,  DK-4()-55,  which  contains  a  section  on  how  to 
select  a  roof  ventilator. 

More  Information?  Circle  Item  13  on  postcard,  page  131. 

Aerosol  ond  Smoke  Photometer 

A  forward-scattering  aerosol  and  smoke  photometer  is 
announced  by  Phoenix  Precision  Instrument  Co..  Phila¬ 
delphia,  Pa.  It  is  a  portable 
unit  designed  for  the  study, 
measurement,  and  control  of 
air  pollution  and  particulate 
matter  suspended  in  aerosols. 

However,  it  has  other  appli¬ 
cations  such  as  a  control  and 
research  tool  for  rapid  evalu¬ 
ation  in  filter  designs,  testing 
efficiency  of  fans,  air-wash 
systems,  and  air  conditioners  or  in  medical  research  for 
studies  and  measurement  of  respiratory  accumulatiim  of 
dust  and  smoke  particles. 

The  instrument  measures  forward-scattering  at  small 
angles  which  may  be  100  to  10,000  times  greater  than 
the  scattering  in  all  other  directions. 

Standard  and  special  accessories  are  available  such  as 
recorders  and  logarithmic  and  linear  amplifiers  which 
further  extend  the  instrument’s  usefulness. 

More  informatlo.'i?  Circle  Item  14  on  postcard,  page  131. 
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Process  Flow  Integrator 

A  pneumatic  integrator.  Model  14A,  that  requires  no 
cams  for  .square  root  extraction,  has  been  designed  by 
The  Foxhoro  Co.,  P'<txhoro,  Mass.  The  device  provides 
continuous  linear  integration  of  industrial  process  flows 
to  witliin  ^2%  accuracy. 

In  operation,  the  in¬ 
tegrator  receives  a  3-15 
|)si  measurement  signal 
from  a  differential  pres¬ 
sure  transmitter.  This  sig¬ 
nal.  applied  through  a  bel¬ 
lows.  |)0'itions  a  force  bar 
in  relation  to  a  nozzle, 
riie  resulting  hack  pres¬ 
sure  at  the  nozzle,  amplified  hy  an  air  relay,  regulates  a 
jet  of  air  onto  the  blades  of  a  turbine  wheel.  As  the  wheel 
revoKes,  a  weight,  pivoted  on  the  wheel,  produces  a  cen¬ 
trifugal  force.  This  is  fed  back  to  the  bar  to  balance  the 
measurement  signal.  The  revolving  turbine  wheel  is  geared 
to  a  counter  which  totalizes  the  flow. 

Thus,  a  flow  change  is  reflected  in  a  change  of  wheel 
speed  and  a  rebalancing  of  forces.  The  centrifugal  prin¬ 
ciple  extracts  the  square  root  factor  introduced  by  the 
dilTcrential  pressure  measurement  so  that  the  integration 
of  flow  is  linear. 

'Hie  de\  ice  is  weatherproof,  dust-proof  and  self-purged; 
it  can  be  panel  or  field  mounted.  The  gears  are  replace¬ 
able  for  whatever  unit  of  flow  measurement  is  desired. 
All  circuits  are  pneumatic;  conventional  20-jxsi  air  or  gas 
suppl\  is  required. 

More  information?  Circle  Item  15  on  postcard,  page  131. 

Industrial  Fans 

A  line  of  industrial  fans  with  a  streamlined  design  is 
available  from  American  Blower  Corporation,  Detroit, 
Mich.  The  line  provides  coverage  of  the  full  range  of 
industrial  reipiirements  and  features  a  new'  packaged 
industrial  fan  (illustrated),  complete  with  motor,  V-belt 
drive,  and  running  gear  enclosure. 

Designated  Series  106,  the 
industrial  fans  are  available 
in  sizes  11  through  37  with 
adjustable  discharges  in  V- 
belt  driven  arrangements 
Nos.  1  and  9  for  the  full 
range,  and  in  direct-con¬ 
nected  arrangements  4  and 
B  for  limited  sizes.  Fan  sizes 
1 1  through  37  permit  a 
choice  of  three  types  of 
wheels:  AH  (air  handling), 

MH  (material  handling),  and  LS  (long  shavings).  In 
sizes  41  through  60,  the  units  are  available  with  a  fixed 
discharge  in  arrangement  1  and  a  choice  of  two  types 
of  bearing  supports.  Fan  sizes  41  through  60  can  be 
obtained  with  either  of  two  types  of  wheels,  AH  or  MH. 

The  packaged  industrial  fan  is  a  self-contained  unit 
that  does  not  require  a  separate  motor  foundation.  It  is 
available  in  sizes  11  through  26  w  ith  adjustable  discharge 
housings.  MH  wheels  only  are  standard  with  the  packaged 


units;  AH  or  LS  wheels  can  be  furnished  on  special  order. 

In  sizes  11  through  37,  the  fans  are  available  for 
volumes  to  47,000  cfm  operating  with  static  pressures  to 
18  inches  of  water.  The  adjustable  discharge  sizes  pro¬ 
vide  wheel  diameters  to  64'Fs  in.  and  inlet  diameters  to 
37  in.  Fixed  discharge  units  handle  volumes  to  125,000 
cfm  at  static  pressures  to  18  inches  of  water.  Sizes  41 
through  60  come  equipped  with  wheels  to  104)4  in. 
diameter  and  inlets  to  60  in.  diameter. 

The  packaged  fans  are  available  for  volumes  to  23,000 
cfm  at  static  pressures  to  10  inches  of  water.  They  can 
be  obtained  with  wheel  diameters  to  4.5Fs  in.  and  inlet 
diameters  to  26  in. 

Motor,  V-belt  drive,  shaft,  and  bearings  of  the  pack¬ 
aged  units  are  mounted  in  a  steel  ventilated  enclosure, 
one  end  of  which  is  welded  to  the  drive  side  plate  sup¬ 
porting  the  housing  shell.  The  outside  end  panel  is  re¬ 
movable  for  access  to  the  interior.  The  driving  motor  is 
mounted  on  a  universal  support. 

More  Information?  Circle  Item  16  on  postcard,  page  131. 

Portable  Hand  Pump  for  Oil 

A  portable  hand  punq)  for  dispensing  oil  to  bearings, 
cutting  tools,  and  pipe  threading  operations  is  made  by 
Trieo  Fuse  Mfg.  Co.,  Milwaukee,  Wis. 

Oil  is  j)umped  through  a  flexible  suction  hose  which  is 
tapped  directly  to  the  gallon,  or  larger,  container  in  which 
the  oil  is  purchased.  The  need  for  transferring  oil  from 
one  container  to  another  is  thereby  eliminated.  The  large 
reserve  oil  supply  also  eliminates  constant  stoppages  to 
refill  small  oil  cans. 

The  pump  dispenses  oil  in  any  direction  or  angle,  mak¬ 
ing  it  suitable  for  hard-to-get-at  locations.  No  air  lines 
are  needed,  by  it.  and  its  nozzle  is  made  of  alloy  steel  to 
withstand  possible  damage  through  hard  use. 

More  information?  Circle  Item  17  on  postcard,  page  13 1. 

Packaged  Liquid  Chillers 

Six  packaged  liquid  chillers,  called  Flow-Cold  and 
ranging  in  capacities  from  3  to  20  tons  are  announced 
by  Acme  Industries,  Inc., 

Jackson,  Mich. 

riie  chiller  requires  no 
cabinet  or  other  special 
enclosure  as  sound-proof¬ 
ing.  Its  controls  are  en¬ 
gineered  to  match  the 
chiller  operation  to  the 
cooling  load  and  provide 
protection  against  acci- 
<lental  freeze-up  of  the  unit. 

Fach  unit  is  shipped  from  the  factory  with  the  piping 
and  wiring  installed  and  tested,  and  is  charged  with  the 
projjer  amount  of  refrigerant.  Only  the  necessary  connec¬ 
tions  to  the  condenser  water  supply,  drain,  chilled  fluid 
lines,  and  electric  supply  line,  are  required  to  put  the 
chiller  into  operation. 

Instructions  are  furnished  by  the  company  with  each 
unit,  and  engineering  data  on  the  chiller  are  given  in 
catalog  No.  50-D. 

More  Information?  Circle  Item  18  on  postcard,  page  131. 
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Lavatory  Is  Made  Larger 

A  larger  Merrilyn  lavatory,  for  installation  in  custom- 
liuilt  counter  tops  and  cabinets,  is  added  to  the  line  of 
American-Standard  plumbing  products  by  Plumbing  and 
Heating  I)iv.,  American 
Radiator  Standard  Sani¬ 
tary  Corp.,  Pittsburgh.  Pa. 

The  flat  rim  lavatory 
measures  2o  x  20  in.  and 
is  made  of  vitreous  china. 

It  is  suitable  for  custom- 
built  lavatory-dressing 
table  arrangements  in  ho¬ 
tels  and  motels,  as  well  as 
i'l  private  homes.  The  bowl  includes  such  features  as  a 
front  overflow,  an  anti-splash  rim,  and  two  cast-in  soap 
dishes  for  washing  convenience. 

The  lavatory  comes  complete  with  either  the  new  Quality 
fittings  of  polished  Chromard  or  the  deluxe,  satin-chrome 
Monogram  fittings  which  may  be  engraved  with  the 
owner’s  initials. 

A  stainless  steel  frame  with  clamps,  for  mounting  the 
lavatory,  is  available  when  specified.  The  lavatory  is  avail¬ 
able  in  while  and  seven  decorator  colors. 

More  Information?  Circle  Item  19  on  postcard,  page  131. 

Burner  Control  Systems 

Panel  control  systems  named  Fireye  AC,  for  the  auto¬ 
matic  operation  of  commercial  and  industrial  oil,  gas, 
and  comhination  oil-and-gas 
burners  are  announced  by 
Combustion  Control  Div., 
filectronics  Corporation  of 
America,  Boston,  Mass. 

A  flame  failure  safeguard, 
programming  control,  short- 
circuit  protection,  motor 
starters,  fuel  selector  switch¬ 
es.  signals  and  alarms,  are 
combined  in  a  single,  inte¬ 
grated  panel  unit  that  is  pre¬ 
wired  and  tested  l>efore  leaving  the  factory. 

Optional  equipment  available  in  the  panel  assembly, 
includes  sequence  draft  controls,  draft  and  temperature 
indicators,  and  provision  for  switching  to  modulated,  or 
fixed-rate  firing. 

The  systems  employ  a  flame-sensitive  cell  to  visuallv 
monitor  oil  and  gas  flames.  I  he  systems  automatically 
safeguard  such  stages  of  a  burner's  operation  as:  purging, 
proving  the  pilot,  limiting  trial-for-ignition  to  a  safe 
period,  and  shutting  off  fuel  within  2  to  f  sec  if  the 
flame  goes  out  while  firing. 

More  information?  Circle  Item  20  on  postcard,  page  131. 

Commercial  Thermostat 

Temperature  control  in  installations  where  dirt  and 
humidity  present  a  problem  is  the  purpose  of  a  commercial 
thermostat,  the  L-37,  introduced  by  General  Controls  Co., 
Skokie,  Ill. 

Featuring  a  mercury  switch,  the  thermostat  has  all  its 
major  components,  including  the  sensitive  bimetal  ele¬ 


ment,  case,  and  cover  made  of  stainless  steel. 

Heavy  duty,  light  duty,  and  millivolt  models  of  the 
thermostat  are  available  for  general-purpose  temperature 
c(mtrol  of  heating,  refrigeration,  ventilation,  and  process¬ 
ing  equipment.  Its  principal  uses  are  in  nurseries,  poultry 
houses,  garages,  florists’  cabinets,  meat,  fruit  and  vegetable 
walk-in  coolers,  ice  houses,  dryers  and  dehydrators,  and 
with  electric  heaters,  lamps  and  ventilating  fans  where 
humidit).  insects,  dirt,  or  limited  atmosjdieric  corrosion 
are  factors. 

The  heavy  duty  model  is  supplied  with  dial  lock  atul 
external  adjustment  knob.  Light  duty  and  millivolt  models 
have  external  adjustment  holes.  The  unit  has  two  eomlult 
knockouts  for  wiring  from  either  top  or  bottom. 

More  information?  Circle  Item  21  on  postcard,  page  131. 

Pressure  Indicator-Controller 

.\  static  pressure  indicator-controller  (Model  B-1031) 
with  a  j)ressure  range  as  low 
as  0.0  to  0.2  inch  of  water  is 
b^'ing  produced  by  Johnson 
."Service  Co..  Milwaukee,  Wis. 

Using  a  free  floating,  slack 
type  diaphragm,  the  instru¬ 
ment  is  for  the  control  of 
dampers  and  other  devices  for 
maintaining  static  or  differen¬ 
tial  pressures.  It  can  be  used 
to  contnd  pressures  above  or 
below  atmospheric,  or  for 
maintaining  a  constant  differential  between  two  pressures. 

All  instruments  are  available  with  calibrated  dials  fnr 
pressure  ranges  from  0.0  to  0.2.  0.3.  (t.l.  0.3.  1.(1  (illus¬ 
trated  I.  2.0,  f.O,  or  6.0  inebes  of  water. 

More  information?  Circle  Item  22  on  postcard,  page  131. 


Weather  Indicator 

A  direct  reading  humiditv  and  temperature  indicator, 
called  the  Model  No.  11>7  Hygrodial.  is  being  produced 
bv  Abbeon  Su|»ply  Co..  Jamaica,  N.  ^  . 

The  indicator  is  a  direct  reading  instrument  which 
shows  the  re'ative  humidi¬ 
tv  and  temperature  of  the 
air  to  which  it  is  exposed. 

Il.s  humiditv  scale  is  2Cj 
inches  long  and  is  gradu¬ 
ated  into  divisions  cover¬ 
ing  the  range  from  0  to 
100%  relative  humidity. 

It  contains  a  new  t\{K’  of 
hair  element  with  a  spring  mechanism  that  allows  the 
pointer  to  move  across  the  face  of  the  dial  for  com|»ara- 
tivelv  rapid  sensing  of  relative  humiditv  changes.  The 
temperature  scale  is  1  %>  iti.  high  and  covers  a  range  of 
0  to  110  deg  F.  It  is  accurate  to  w  ithin  1  deg  at  70  deg 
and  to  w  ithin  3  deg  at  the  extremes  (d  the  scale. 

Overall  dimensions  of  the  indicator  are  6  in.  long,  4  in. 
high,  and  2  17/32  in.  deep.  It  has  a  base  for  standing  on 
a  desk  or  table  and  also  a  provision  for  wall  mounting  in 
a  home  or  factory. 

More  information?  Circle  Item  23  on  postcard,  page  131. 
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Fittings  Molded  from  Resin 

Two  nt*w  products  made  from  chemicallv  inert  Muoro- 
carhon  resins  are  olfen'd  hv  Hesistoflex  (iorp..  I?elleville, 

N.  J. 

Tlie  new  products,  a  pipe  elbow  ( illustrated  (  and  a 
molded  bellows,  are  rec¬ 
ommended  bv  the  com- 
pany  for  apj)licalions  in- 
vol\  ill"  acids  and  caustics,  ' 
f<*ods  and  drugs,  hot  lac- 
(|uers,  steam,  synthetic 
oils,  jet  fuels  and  gases, 
and  vapors  under  extreme 
conditions  of  temperature. 

Designated  f  luorollex-T,  the  pipe  elbow  has  a  short 
radiu.s  and  is  available  in  both  45-  and  9()-deg  types.  It  is 
designed  for  use  with  Fluorollex-T  laminated  pipe  or  any 
ASA  Hanged  pijiing. 

The  molded  bellows,  called  Fluoroflex-TlOOl,  is  a  bel¬ 
lows  and  expansion  joint  that  is  chemically  inert  and  may 
be  obtained  in  1,  P/j-  2  and  5-in.  diameters.  Custom 
fabricated  designs  and  shapes  may  also  be  ordered. 

More  information?  Circle  Item  24  on  postcard,  page  131. 


Motor  Fits  In  Blower 

An  integral  drive  motor  for  centrifugal  blowers  has 
been  develo|)ed  by  Flectronics  l)iv..  Iron  Fireman  Mfg. 
Co.,  Portland,  Ore. 

Designed  for  sale  to  blower  manufacturers  and  the  heat¬ 
ing  and  air  conditioning  industry,  the  motor  differs  from 
conventional  motors  in  that  the  rotating  element,  or  rotor, 
is  on  the  outside  and  re¬ 
volves  around  a  stationary 
shaft  and  field  coil  assem¬ 
bly.  A  flange  on  the  rotor 
connects  directly  to  the 
blov\er  wheel,  in  effect 
making  the  motor  an  in¬ 
tegral  part  of  the  wheel 
and  eliminating  tlie  neces¬ 
sity  for  belts,  pulleys,  or 
special  motor  mounts. 

The  purpose  of  the  motor’s  design  is  to  increase  the  air 
delivery  in  relation  to  the  size,  weight,  power  input,  and 
cost  of  the  blower-motor  combination. 

Blower  wheel  and  motor  share  a  common  shaft  to  form 
a  single,  integrated  assembly  centrally  |)ositioned  within 
the  scroll  so  that  air  flow  is  unrestricted  at  both  ends  of 
the  blower.  Both  ends  of  the  shaft  are  cradled  in  soft 
rubber  to  isolate  noise  and  vibration.  However,  vibration 
is  practically  non-existent  because  the  motor  is  so  con¬ 
structed  that  it  can  be  dynamically  balanced  not  only  for 
mechanical  imbalance,  but  also  for  electrical  imbalance. 

Onlv  b  in.  in  diameter  (exclusive  of  the  connecting 
flange)  and  4-12  width,  the  motor  does  not  add  to 

the  size  of  the  blower.  The  blower-motor  combination 
can  be  mounted  in  any  jiosition. 

The  motor  itself  is  a  permanent  split  capacitor  tvpe. 
Its  speed  automatically  changes  with  variations  in  static 
pressure,  which  tends  to  compensate  for  the  effects  of 
dirty  filters  and  other  variables  encountered  in  furnace 


News  of  Equipment  and  Materials 


and  air  conditioner  ap|)lications.  First  production  models 
are  rated  at  (4  hp  and  are  designed  to  operate  9-in.  blow¬ 
ers  and  some  lO-in.  blowers  on  115-v.  bO-cycle  current. 
More  information?  Circle  Item  25  on  postcard,  page  131. 

Packaged  Air  Conditioner 

A  packaged  air  conditioner  has  been  designed  for  cen¬ 
tral  duct  systems  in  stores,  suites  of  offices,  and  other 
large  areas  bv  Carrier  Corp.,  Syracuse,  X.  Y. 

Return  air  can  be  brought 
into  the  new  unit  in  any  of 
five  ways:  front,  rear,  sides, 
or  through  the  bottom  of 
the  unit  by  means  of  a 
matching  base  accessory.  In 
this  way  there  are  no  holes 
to  open  on  the  sides  and  no 
return  air  openings  to  block 
off  on  the  front.  All  wiring 
connections  are  made  to  a 
junction  box  at  the  side  of 
the  unit  thereby  making  internal  w  iring  unnecessary.  The 
fan  may  be  changed  from  top  to  rear  discharge  for  instal¬ 
lations  with  low  head  room. 

W  ater-cooled,  the  packaged  air  conditioner  is  being 
manufactured  in  sizes  of  2-,  3-,  and  5-hp.  A  matched  heat¬ 
ing  coil  using  any  source  of  steam  or  hot  water  may  be 
added  inside  the  unit  without  need  for  modifications. 

I'he  company’s  5-year  dealer  protection  plan  will  apply 
to  the  new  unit. 

More  information?  Circle  Item  26  on  postcard,  page  131. 

Reversible  Roof  Ventilator 

A  reversible  roof  ventilator,  which  moves  air  in  either 
direction,  is  being  manufactured  by  Hartzell  Propeller 
Fan  Co..  Picjua.  Ohio. 

Under  normal  exhaust 
conditions,  the  unit  oper¬ 
ates  like  any  other  roof 
ventilator,  but  at  the  flick 
of  the  sw  itch  it  can  be  con¬ 
verted  into  an  intake  unit, 
pouring  down  cool  outside 
air. 

The  roof  ventilator  is  be¬ 
ing  made  in  28,  36,  and 
44-in.  sizes  with  a  capacity  range  fr(»m  5500  to  23.600 
cfm  for  exhaust  (the  range  for  intake  operations  is  5340 
to  22.300  cfm).  It  can  be  supplied  in  all  sizes  for  flat 
roof,  slope  roof,  or  peak  installations. 

Optional  equipment,  available  at  extra  cost,  includes 
w  ire  mesh  intake  guards  and  motor-  or  manual!) -opera ted 
dampers. 

The  ventilator  housing  (illustrated  with  head  swung 
open),  with  either  the  reversible  fan  or  with  the  standard 
fan,  meets  the  requirements  for  a  blackout  type  roof 
ventilator. 

Details  on  the  reversible  roof  ventilator,  including 
dimensions  and  air  deliverv  data,  are  included  in  Bulle¬ 
tin  A112-1. 

More  information?  Circle  Item  27  on  postcard,  page  131. 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  JANUARY,  1956 


99 


News  of  Equipment  and  Materials 


Process  Cleans  Air 

A  process,  called  Ultra-filtration,  for  cleaning  atmos¬ 
pheric  air  with  industrial-type  air  filtration  equipment 
has  been  developed  hv  heelahrator  Corp.,  Mishawaka, 
Ind. 

The  process  may  be  used  in 
ploying  disposable  or  viscous 
trostatic  precipitators.  Its  ad¬ 
vantages  lie  in  a  high  cleaning 
efficiency  and  relative  freedom 
from  maintenance  expense. 

Employing  conventional  in¬ 
dustrial  dust  collectors  of  the 
tubular  cloth  filter  type,  the 
process  involves  the  charging 
of  the  filter  bags  with  a  filter 
aid  which  pre-coats  the  filter¬ 
ing  surfaces  and  provides  a 
matrix  upon  which  the  fine 
particles  of  atmospheric  dust  and  tarry  matter  are  col¬ 
lected.  One  application  of  the  filter  aid  will  last  from  two 
to  three  years  under  normal  conditions.  Since  shaking 
the  spent  filter  aid  and  accumulated  dust  from  the  filter 
bags  comprises  the  only  maintenance  of  the  filter  required, 
maintenance  costs  are  limited  to  cleaning  and  recharging 
the  collector. 

In  oi.e  operating  installation  having  a  design  volume  of 
720, (KKi  cfm  of  city  air,  the  process  reduces  the  dust  con¬ 
tent  ot  the  air  from  5.21  to  0.04  mgs  per  1000  cu  ft.  The 
figures  are  average  values  over  a  period  of  one  year. 

The  photo  shows  a  unit  installed  at  a  sewage  plant.  The 
air  capacity  for  this  size  collector  ranges  from  1644  to 
2740  cfm. 

More  information?  Circle  Item  28  on  postcard,  page  131. 


Half-Inch  Power  Drill 

A  UL’-in.  power  drill,  model  510,  is  being  distributed  by 
Power  Tool  Div.,  Dormever 
Corp..  Chicago,  III. 

Equipped  with  a  geared  chuck, 
the  drill  has  a  multiple  ball 
thrust  bearing  and  self-lubricat¬ 
ing  bearings.  Its  capacity  in 
steel  is  and  in  hard  wood 

1  in. 

Made  of  die  cast  aluminum 
alloy,  the  weight  of  the  housing 
|)ermils  the  drill  to  be  handled 
in  close  quarters.  A  removable 
pi|)e  handle  provides  control  of  the  drill  while  in  opera¬ 
tion. 

4  he  drill's  sw  itch  is  spring-loaded  f(»r  automatic  shutoff 
and  has  a  lock  for  sustained  operation. 

More  information?  Circle  Item  29  on  postcard,  page  131. 

Open-Type  Compressors 

A  line  of  open-type  refrigeration  compressors  is  being 
produced  by  Brunner  Mfg.  Co.,  Utica,  N.  Y. 

Known  as  the  NR  series,  the  compressor  line  is  a  series 
of  basic  pumps.  It  consists  of  three  units,  the  NR-10,  NR- 


20  and  NR-30,  for  use  with  refrigeration  condensing  units 
in  the  10  to  40-hp  range.  Their  speed  range  is  from  550 
to  1070  rpm. 

The  valve  service  available  on  the  NR  models  is  a  step 
towards  standardization  of  parts  for  inter-changeability 
between  various  models.  It  means  that  wholesalers  can 
standardize  on  about  one-third  the  number  of  spare  parts 
for  valve  |)lates,  formerly  required.  Safety  springs  are  in¬ 
corporated  in  the  discharge  valve  assembly. 

In  changing  over  the  drive,  the  company  has  substi¬ 
tuted  a  straight  shaft  with  a  keyway  and  removable  hub 
for  the  former  tapered  shaft  method  of  locking.  4  he  im- 
|)roved  locking  device  facilitates  assembly  and  disassembly 
and  prevents  the  drive  wheel  from  freezing  to  the  shaft. 
Drive  wheels  have  also  been  made  smaller. 

More  Information?  Circle  Item  30  on  postcard,  page  131. 


Bronze  Solder-End  Valves 

A  line  of  five  bronze  solder-end  \alves  is  announced 
bv  Uunkenheimer  Co.,  (nncinnati,  Ohict. 

4  he  line  includes  three  gate  valves — one  rising  stem 
with  double-wedge  disc,  a  rising 
stem  with  solid-wedge  disc,  and 
a  noti-rising  stem  with  single¬ 
wedge  disc.  .Ml  three  are  rated  at 
125  11)  steam  pressure  and  200  lb 
water,  oil.  or  gas. 

Ihe  fourth  valve  is  a  bronze 
swing  check  valve  with  a  renew¬ 
able  disc  and  side  plugs:  it  carries 
the  same  pressure  ratings  as  the 
first  three.  The  line  is  completed 
bv  a  non-metallic-disc  globe  valve, 
rated  at  1.50  lb  steam  and  300  lb  water,  oil,  and  gas. 

The  valves  are  designed  with  plain  ends  for  use  with 
tvpes  K,  L,  and  M  copper  tubing,  ('onnections  are  made 
by  soldering 

The  valves  are  suited  for  ser\  ice  in  medical  centers, 
hospitals,  office  buildings,  schooU,  hotels,  public  build¬ 
ings,  stores,  and  large  apartments,  as  well  as  for  indus¬ 
trial  applications.  4  hey  are  also  recommended  for  use 
on  plumbing,  heating,  and  air  conditioning  lines;  low 
pressure  steam  service;  underground  water  lines;  con¬ 
densate  return  lines;  liquor  lines  in  breweries  and  dis¬ 
tilleries;  dve  lines  in  textile  mills,  bleacheries.  and  dye 
houses;  and  similar  services. 

Ends  are  machined  to  assure  proper  How  of  solder  for 
a  tight  joint.  In  all  other  re.spects,  the  valves  are  identical 
with  the  corresponding  figures  to  the  company’s  screwed- 
end  bronze  valve  series. 

More  Information?  Cire'e  Item  31  on  postcard,  page  131. 


Manufacturers'  Representative 

If  you  are  seeking  new  lines,  we  suggest  you  register 
your  name,  territory  covered,  and  present  lines  with  this 
publication.  We  get  numerous  requests  from  manufac¬ 
turers  seeking  representatives  and  by  registering  you 
pave  the  way  to  lining  up  desirable  accounts.  Write  to 
the  Editor,  Air  Conditioning,  Heating  and  Ventilating, 
93  Worth  St.,  New  York  1.3.  .\.  Y. 


applications  formerly  em- 
filters  or  low  voltage  elec- 
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Warm  Air  Duct  Thermostat 

A  pnap-acli(»n.  hiinelal  disc  thermostat  for  clothes  dry¬ 
ers.  furnace  ducts,  and  other  warm-air  applications  is  an¬ 
nounced  hy  Stevens  Mfp. 

Co.,  Inc.,  Lexington  and 
Mansfield,  Ohio. 

Designated  as  the  Stem- 
co  Tyi  )e  I)  thermostat,  the 
unit  is  approved  hy  the 
I  nderwriters  Laborato¬ 
ries  for  operation  to  300 
deg  F.  It  is  rated  at  25 
amp.  120-240v  a-c,  non- 
inductive. 

Two  basic  styles  are  available:  either  exposed  bimetal 
or  enclosed  bimetal.  The  former  responds  somewhat  more 
ra|)idly.  while  the  latter  is  suitable  for  use  in  atmospheres 
having  a  high  lint  or  dust  content.  Kach  basic  style  is  sup¬ 
plied  either  with  two  or  four  holes  for  mounting  and  with 
either  spade  tyj)e  terminals  or  with  No.  o-32  screw  type 
terminals. 

The  bimetal  thermal  element  and  the  contact  mechanism 
are  in  separate  compartments  in  order  to  lessen  the  pos¬ 
sibility  of  dirt  depositing  on  the  contacts  and  to  insure 
that  the  arc  blast  will  in  no  way  affect  the  operating 
temperatures. 

Kngineering  and  performance  data  on  the  thermostats 
are  available. 

More  information?  Circle  Item  32  on  postcard,  page  131. 

Fans  Are  Redesigned 

A  line  of  axial  airfoil  fans.  Type  L.  has  been  rede¬ 
signed  by  Chicago  Blower  Corp.,  Franklin  Park.  Ill. 

Streamline  contours  have  been  given  to  all  surfaces 
that  contact  the  air  stream.  The  huh  is  contoured  and 
formed  to  approximate  the  motor  diameters  and  varies 
from  257(  to  7()7<  from  the  wheel  diameters.  This  elimi¬ 
nates  turbulence  over  the  mo¬ 
tor  and  hack  flow. 

Blade  angles  are  large  at 
the  huh  and  decrease  to  small 
values  at  the  tip  to  produce  an 
even  distribution  of  air  veloc¬ 
ity  from  huh  to  tip.  without 
<lead  spots.  They  are  wider 
than  standard  designs. 

Wheels  of  2.  4.  6.  and  B 
blades  are  available  for  vari¬ 
ous  pressure  and  volume  requirements. 

Eight  models  are  made  to  meet  different  types  of  venti¬ 
lating  needs  under  a  variety  of  conditions.  They  include 
fans  \.ith  direct  and  V-belt  drives.  Fourteen  different 
wheels  from  12  to  72  in.  in  diameter  are  manufactured 
and,  in  all.  502  models  are  cataloged  to  meet  various 
requirements.  Wheels  are  available  in  alloys  which  are 
capable  of  resisting  corrosion  or  high  temperatures. 

The  fans  can  he  supplied  with  six  different  types  of 
acid  resistant  coatings  that  are  able  to  meet  acid  or  cor¬ 
rosive  fume  conditions.  The  coatings  can  be  applied  to 
all  surfaces  of  the  fan,  both  inside  and  out.  or  only  to 
the  wheel,  shaft,  and  housing  interior. 


Automatic  fan  louvers  are  used  in  conjunction  w  ith  wall 
mounting  installations  to  protect  the  propeller  fan  and 
the  interior  of  the  building  from  rain  and  snow.  All  bear¬ 
ings  are  placed  inside  the  frame  and  are  not  exposed  to 
the  weather.  They  can  be  furnished  either  automatic  air 
operated,  manual,  or  motor  operated. 

The  fans  deliver  from  1240  to  102.000  cfm  in  sizes 
ranging  from  12  to  72  in.  with  static  pressures  from 

to  3F1'  in. 

More  Information?  Circle  Item  33  on  postcard,  page  131. 

Automatic  Shower  Limiter 

A  valve  has  been  designed  to  he  used  solelv  as  an  auto¬ 
matic  shutoff  valve  for  showers  hv  Symnums  Engineering 
Co.,  Boston.  Mass. 

Trade  named  Pushower.  the  automatic  valve  reduces 
the  amount  of  water  used  for  a  shower  to  an  average  of 
10  to  15  gallons  per  show¬ 
er.  When  tempered  water 
is  used  there  is  an  added 
savings  in  smaller  hot  wa¬ 
ter  requirements. 

The  valve  worLs  on  a 
piston  principle  which 
uses  the  water  pressure  in 
the  line  itself  to  open  and 
close  the  valve.  The  first 
push  of  the  button  gives  a 
full  flow  for  about  25  to  40  seconds,  after  which  the  water 
automatically  shuts  off.  The  bather  may  then  take  his  time 
to  lather.  A  second  push  provides  another  interval  of  full 
flow  for  rinsing.  Continuous  flow  can  be  maintained  by 
pressing  the  button  at  shorter  intervals  than  a  full  flow 
cycle. 

Oversize  piping  is  not  required  for  the  valve's  installa¬ 
tion.  It  will  function  on  supply  lines  down  to  ^s-in.  in 
diameter. 

More  information?  Circle  Item  34  on  postcard,  page  131. 


New  Line  of  Refrigerants 

Plans  to  enter  the  refrigerant  field  with  a  family  of 
chlorofluorohydrocarhon  refrigerants,  to  be  called  the 
Isotrone  line,  are  announced  by  Pennsylvania  Salt  Mfg. 
Co..  Pl.iladelphia,  Pa.  The  line  will  be  available  late  in 
1956. 

Initial  products  will  include  trichloromonofluorome- 
thane,  dichlorodifluoromethane.  and  monochlorodifluoro- 
methane.  Early  additions  to  the  line  w  ill  be  trichlorofluoro- 
ethane  and  dichlorotetrafluoroethane. 

This  expansion  is  part  of  Pennsalt’s  long-range  plans 
for  consolidating  its  established  position  in  the  fluorine 
chemicals  industry  and  to  achieve  further  product  diversi¬ 
fication.  The  new  Isotron  line  will  be  produced  in  a  multi- 
million  dollar  plant  already  under  construction  at  Calvert 
City,  Kentucky. 

The  refrigerants  have  been  assigned  to  the  Industrial 
Chemicals  Division,  and  are  expected  soon  to  contribute 
to  an  important  part  of  its  total  sales  volume.  Technical 
services  to  customers  will  play  a  major  role  in  marketing 
plans  for  the  Isotron  products. 

More  information?  Circle  Item  35  on  postcard,  page  131. 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  JANUARY.  1956 


101 


I 


\  o  engine. 

Engineering  ehanges 
in  the  line  include  an 
electric  shift  w  ith  a  two- 
speed  rear  axle,  increases 


use  w  ith  chilled  water  convec¬ 
tors  or  w  ith  water  coils  in  cen¬ 
tral  air  handling  systems.  The 
cahinet  is  available  as  an  op¬ 
tional  enclosure. 

Added  to  the  company's 
\\  C\\  series  w  ith  water-cooled 
condensers,  the  water  chiller  is 
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Self-Priming  Valve  Lubricator 

A  lightweight,  air-operated,  lubricating  gun,  designed 
tn  meet  field  and  plant  maintenance  needs,  is  introduced 
by  Meter  and  \  alve  I)iv., 

Christmas  tree  installations. 

An  air  motor  and  double  piston  provide  the  self¬ 
priming  action,  which  is  a  feature  of  the  new  gun. 

1  he  unit  uses  Roekwell-Nordstrom  5-qt  lubricant  caas, 
which  are  loaded  directly  into  the  gun  to  eliminate 
manual  handling  of  lubricant  or  changing  lubricant 
from  one  container  to  another. 

More  Information?  Circle  Item  36  on  postcard,  page  131. 


One-Ton  Pickup  Truck 

A  l-ton  truck  (Model  2K13  illustrated)  with  a  9-ft 
pickup  body  is  one  of  the  mode's  of  the  19.56  line  of 
Franstar  trucks  announced  by  Studebaker-Packard  Corp., 
South  Bend.  Ind.  It  will  be  available  with  single  or  dual 
rear  tires  and  a  1.56-hp, 


up  to  III  m  gross 

vehicle  weight  on  pickup 

models.  12-v  electrical  systems,  w  ide  tread  rear  axle,  larger 
capacity  brakes  and  springs,  two-stage  springs  as  standard 
equipment,  and  acoustical  sound  deadening  headlinings. 

In  the  light  duty  line,  wheelbases  of  112.  122.  and  1.31 
in.  will  be  available  with  gross  vehicle  weights  ranging 
from  4o00  lb  in  the  model  to  9600  lb  in  the  l-ton 

model.  Four  engines  will  be  offered:  a  92-hp.  105.6  cu  in. 
in-line  engine:  140-hp  or  l()0-hp  221.3  cu  in.  VO  engines: 
and  a  156-hp  259.2  cu  in.  VO  engine.  Pickup  bodies  will 
be  6' to  9  ft  in  length,  stake  and  platform  tvpes  0  and  9 
ft. 

The  hea\ier  duty  line,  with  a  range  of  gross  vehicle 
weight  from  Il.OOO  to  16,000  lb,  will  include  131  in.. 
155  in.  and  171  in.  wheelbases.  Roth  the  1%  and  2-ton 
models  will  use  the  2.59.6  cu  in.  1.56-hp  engine,  ?nd  for 
the  2-ton,  only,  a  175-hp  engine  w  ill  be  available. 

Safety  features  include  instrument  panel  crash  pads, 
optional  crash-tested  seat  belts,  full-width  rear  window, 
foot-controlled  fresh  air  ducts,  enclosed  cab  steps,  and 
non-glare  instrument  panels. 

There  w  ill  be  six  single-tone  colors  for  the  line  and  three 
two-tone  combinations  for  the  pickup  models. 

More  information?  Circle  Item  37  on  postcard,  page  131. 


Small  Centrifugal  Pump 


A  1  20-hp  Rumaeo  centrifugal  pump.  Model  I)-.500. 
has  been  developed  and  placed  in  production  by  the  Ruth- 
man  Machinery  Co.,  Cin¬ 
cinnati,  Ohio. 

adjusting  seal,  the  unit 
is  designed  for  use  in 

closed,  semi  -  closed,  or  VflEdMr 

open  svstems  and  can  be 

mounted  at  any  conven-  irr 

lent  point,  either  in  a 

hori/ontal.  vertical.  <ir  angular  jiosition.  without  restrict¬ 
ing  the  high  level  line  of  the  liquid  in  the  reservoir.  The 
dirtH  lion  of  discharge  is  interchangeable  in  four  90-deg 
jxisitions. 

Fhe  pump  is  available  in  either  cast  iron  or  bronze. 

.\  one-})iece  motor  shaft,  which  rotates  on  two  ball-bear¬ 
ings.  extends  through  the  seal  to  the  jiump  housing,  in 
which  no  bearings  are  employed. 

More  information?  Circle  Item  38  on  postcard,  page  131. 


Fractional  Hp  Motors 

A  line  of  all-purpose  fractional  horsepower  electric  mo¬ 
tors  designed  for  do-it-yourself  fans,  farmers,  and  light 
industrial  shops  is  introduced  by  Emerson  Electric  Mfg. 
Co..  St.  Eouis,  Mo.  Distribution  of  the  new  line,  which 
bears  the  trade  name  Multl-Duti,  will  be  made  through 
electrical  wholesalers  and  dealers. 

There  are  13  t\pes  of  motors  in  the  line,  ranging  from 
’  4-horsepower  to  1  horsejiower,  in  sleeve  and  ball-bearing 
construction.  Fhev  are  split  phase  and  capacitor-start  mo¬ 
tors.  and  the  various  models  have  a  speed  rating  of  either 
172.5  or  3.5(K)  rpm. 

More  Information?  Circle  Item  39  on  po:tcard,  page  131. 


Residential  Water  Chiller 


A  package  water  chiller  has  been  designed  for  residen¬ 
tial  air  conditioning  and  small  commercial-industrial  ap¬ 
plications  bv  Acme  Industries,  Inc..  Jackson.  Mich. 

Called  Flow-Rac,  the  unit  consists  of  an  hermetically 
sealed  compr**ssor  with  a  vertical  chiller  and  a  vertical 
condenser.  It  is  suitable  for 


available  in  l-J  j,  3,  and  5-hp 

sizes  with  nominal  heat  transfer  ratings  of  20.000,  .36,000, 
and  63.0(K)  Htu  per  hr,  resjieetively.  The  \\  CA  series  of 
2,  3,  and  5-hp  models  are  made  with  an  air-cooled  con¬ 
denser  unit  for  remote  mounting. 

1  he  units  are  factorv  tested  and  shipped  with  a  charge 
of  Ereon-22  and  are  ready  for  operation  after  connection 
to  the  power  supply  and  the  system’s  piping. 

More  information?  Circle  Item  40  on  postcard,  page  131. 
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Portable  Air  Compressor 

A  small  and  compact  air  compressor  is  being  manu- 
facliirccl  by  Hell  ic  (iossett  Co.,  Morton  Grove,  111. 

Kqiiippc'd  with  specially  cctnstructed  graphite  or  carbon 
piston  rings  instead  of  conventional  steel  piston  rings,  the 
compressor  dues  not  use  oil.  The  carbon  serves  as  a  dry 
lubricant,  and  the  unit  does  not  reipiire  oil  separators, 
straitiers.  i>r  fdters  to  ))ro- 
vide  oil-free  air. 

Tor  the  jdumbing,  heat¬ 
ing.  and  refrigeration  in¬ 
dustries.  the  compressor  is 
useful  fur  jiaint  spra\ing 
a  comph'ted  piping  job.  to 
pressure  testing  piping 
s\ stems  for  leaks,  and  it  is 
adaptable  to  |»neumatic 
tools,  such  as  caulking  hammers  and  star  drills.  It  nun 
also  be  comerted  to  operate  as  a  vacuum  pump. 

In  industrs.  the  compressor's  uses  include:  pumping 
liquids.  spra\  ing.  sand  blasting,  operating  grease  guns, 
pneumalii  temperature  ctuitrol  s\stems  and  pneumatic 
tool-:  agitating.  ele\ating  and  transferring  acids,  chemi¬ 
cals  and  other  solutions,  and  operating  drv  sprinkler  s\s- 
teiiis.  air  brake  su  itches,  and  signal  systems. 

.'^pra\  guns  furnished  with  the  compressor  outfits  are 
<d  the  external  mix  t\|i*‘.  I  hev  need  not  be  dismantled  for 
(  leaning  and  are  adjustable  for  coarse  or  fine  spray  in 
\arioU'  iiatterii'. 

I  he  ( (impressois  are  rated  for  continuous  operation  at 
d.').  T.’i.  and  175  lb:  horsepower  ranges  from  ^4  to 
Mare  information?  Circle  Item  41  on  postcard,  page  131. 


Three-Position  Valve 

A  power  operated  \al\e  (Model  POX  I  featuring  opera¬ 
tion  to  forward,  reverse,  and  neutral  is  available  from 
i.edeen  \itg.  (ai..  Los  Angeles.  Calif.  It  is  a  standard  4- 
viav  di.se  valve  for  air,  gas,  oil.  or  water  service  controlled 
bv  a  o-po'ition  power  attachment  operated  by  air  or  gas. 

Designed  for  renioii* 
control  and  automatic  op 
eration.  the  valve  has  a 
rotating  disc  construction. 

It  has  a  molybdenum  al- 
lo\.  semi-steel  bodv  for 
freedom  from  liodv  leaks 

and  a  chrome-plated  surface  in  the  body  for  smooth 
action.  \n  integral  disc  and  .st'*m  provide  rigidity  and 
durabibtv.  Hoth  the  body  and  disc  are  lapped  to  optical 
accuraev  to  obtain  a  good  seal. 


I  he  valve  is  illustrated  and  described  in  Hulletin  1010, 
which  lists  the  operating  cycles.  How  cycles,  dimensions 
and  weij:hts.  circuit  diagrams,  and  parts  and  accessories. 
More  information?  Circle  Item  42  on  postcard,  page  131. 


Jet  Pump  Moves  Solids 

A  line  of  jet  punqvs,  designed  to  transport  solids 
through  pipelines,  is  announced  bv  The  Allen-Sherman- 
llolT  G.O.,  \\  vnnevvood.  Pa. 

Known  as  the  Hydro-Ejector,  the  pump  is  available 


in  four  sizes,  for  4,  6,  8,  and  10-in.  transport  pipelines. 

Hecause  the  jet  nozzle  tip  is  located  out  of  the  path 
of  the  materials  being  handled,  it  cannot  interfere  with 
the  free  flow  of  solids.  The  unit  i.s  installed  in  a  water¬ 
tight  housing  with  an  access  door,  an  observation  window, 
and  an  emergency  flow  connection  which  encloses  the 
feed  hopper  and  the  discharge  opening  of  the  storage 
hoj)per.  This  prevents  flooding  of  the  operating  floor  dur¬ 
ing  over-feeding  or  when  draining  the  .storage  hoppers. 

Iron  pyrites  can  be  transported  in  the  same  system 
•  hat  conveys  bottom  ash  or  furnace  slag.  This  combined 
operation  uses  the  greater  specific  gravity  of  a  water-and- 
ash  mixture  to  carry  the  heavy  pv  rites  at  a  higher  rate. 

Wear  on  the  unit  is  minimized  bv  the  use  of  wear 
resistant  materials,  the  use  of  few  connecting  joints 
within  the  unit,  and  by  locating  the  jet  water  nozzle  tip 
out  of  the  ])ath  of  the  material  being  transported.  The 
pump  can  be  equipped  with  special  gaskets  to  withstand 
the  effects  of  acids,  alkalis,  and  high  temperatures. 

More  information?  Circle  Item  43  on  postcard,  page  131. 

Gas  Valve  Has  Manual  Opener 

(ias  valves  ( Series  92.5-926)  with  an  optional  manual 
opening  device  are  jilaced  on 
the  automatic  control  market 
bv  Penn  Gontrols,  Inc.,  Go¬ 
shen,  Ind.  The  manual  open¬ 
er  permits  the  operation  of  a 
gas  furnace  or  apfiliance 
even  though  the  electric  pow¬ 
er  suppiv  may  be  temporarily 
disrupted. 

('urrentlv  available  on  the 
and  ••|-in.  gas  valve.s,  the  manual  opening  device  con¬ 
sists  of  a  knob,  located  at  the  bottom  of  the  valve,  which 
mav  be  operated  to  open  the  valve  whenever  a  situation 
such  as  a  no  power  condition  or  temporary  interruption 
calls  for  it.  The  valves  are  returned  to  automatic  opera¬ 
tion  when  desired  bv  turning  the  knob  to  the  unlatch 
position. 

The  ami  •^j-in.  valves  provide  gas  capacities  of 
207,000  and  366,000  Htu  per  hr,  respectively. 

More  information?  Circle  Item  44  on  postcard,  page  131. 

Leak  Detector 

A  (juality  control  instrument,  designed  to  detect  leaks 
in  sealed  compressor  units,  condenser  and  evaporative 
coils,  and  valves,  is  offered  by  Heckman  Div.,  Beckman 
Instruments,  Inc.,  Fullerton,  Calif. 

The  leak  detector  is  a  mass  spectrometer  that  identifies 
gases  by  their  molecular  weight.  The  instrument  is 
tuned  to  respond  only  to  helium — a  safe,  inert,  sampling 
ga*  with  a  fast  instrument  response. 

In  the  operation  of  the  instrument,  helium  is  intro¬ 
duced  into  the  system  or  component  to  be  tested  or 
spraved  over  the  system’s  surface.  If  there  is  a  leak,  the 
helium  will  be  detected  by  the  leak  detector,  which  is 
sensitive  up  to  one  part  of  helium  in  700,000  parts  of 
air.  Audible  and  visible  warnings  pinpoint  the  location 
of  the  leak. 

More  Information?  Circle  Item  45  on  postcard,  page  131. 
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Motor  Bose  Has  Slide  Rails 

A  motor  base  witli  a  slide  mechanism  for  adjusting 
drive  belt  tension  has  beeti  developed  by  The  Korfund 
(]o.,  Inc.,  Long  Island  City,  N.  ^  .  Hie  b;  -e  was  developed 
by  the  company  to  combine  the  conventional  system  of  a 
vibration  and  noise  isolation  base  with  a  separate  slide 
base  or  slide  rails. 

Hie  patented  design  of 
the  twin,  angle  iron  rails 
assures  sufiicient  struc¬ 
tural  rigiditv  while  per¬ 
mitting  adjustments  of  a 
motor  for  rapid  equiji- 
ment  installation.  The  design  aUo  permits  the  slide  niecli- 
anisni  to  be  located  within  the  base  rather  than  on  top 
of  it. 

Top  and  side  views  of  one  motor  isolation  slide  rail 
are  shown  in  the  illustration.  Two  individual  rails,  with 
adjusting  holts  at  oppo.site  ends  to  facilitate  installation, 
constitute  a  set.  In  a  completed  installation,  the  adjusting 
holts  do  not  protrude,  so  that  there  are  no  exposed, 
hazardous  parts.  The  base  accommodates  twenty-nine 
different  motor  sizes  w  ith  only  six  standard  base  sizes. 
More  information?  Circle  Item  48  on  postcard,  page  131. 


News  of  Equipment  and  Materials 


Vacuum  Pump  Is  Redesigned 

A  reduction  in  height  and  an  increase  in  vacuum  i.i  its 
line  of  straight  wing  rotar\  air  pumps  are  announced  by 
Leinian  Bros.,  Inc..  Newark.  N.  J. 

Redesigned  by  the  company,  the  pumps  have  had  their 
oveiall  height  reduced  h\ 

33/?  and  the  vacuum  in¬ 
creased  to  as  low  as  0.4  mm 
of  mercury,  absolute.  The 
improvements  were  gained 
by  a  newly  designed  auto¬ 
matic  oiling  system  which 
is  placed  under  the  pump 
instead  of  on  the  top  of  the 
pump,  as  w  ith  the  old  svs- 
tem.  The  redesign  and  sav¬ 
ing  in  space  have  been  accom{)lished  without  anv  change 
in  the  length  of  the  steel  wings,  the  area  of  the  piston 
space,  or  the  efficiency  of  the  automatic  wing  adjuster  in 
the  pump  itself. 

Ranging  in  capacities  from  2.4  to  40  cfm,  the  pumps 
provide  a  range  of  15  to  20  psig  when  used  for  pressure. 
The  new  dimensions  of  the  pump  are  being  issued  bv  the 
manufacturer. 

More  information?  Circle  Item  46  on  postcard,  page  131. 


Electric  Defrost  Coolers 

Electrically  defrosted  unit  coolers  are  produced  by  Re¬ 
frigeration  Appliances,  Inc.,  Chicago,  Ill.,  for  sharp  freez¬ 
ing  systems,  locker  systems,  ice  cream  hardening  rooms, 
and  other  operations.  The  units  are  automatic  and  bear 
the  trade  name  Krack. 

Defrosting  is  accomplished  through  heat  supplied  by 
electric  heaters.  The  defrosting  cycle  is  commenced  by  a 
time  clock,  which  energizes  the  motor,  which  in  turn 
closes  the  door  of  the  unit.  At  the  same  time,  the  solenoid 
located  in  the  refrigerant  liquid  line  is  closed,  thereby- 
stopping  the  refrigeration 
cycle.  hen  the  unit  door 
approaches  its  closing 
stages,  a  mercury  switch 
makes  contact,  energizing 
the  heater  circuit.  When 
the  door  is  completely- 
closed,  the  defrostir  cy¬ 
cle  is  in  full  operation  with  warm  air  being  continuouslv 
recirculated  within  the  unit  by  the  centrifugal  fans.  A 
limit  thermostat  inside  the  unit  prevents  overheating. 

W  hen  the  defrosting  cycle  is  terminated  the  timer  once 
again  energizes  the  motor  which  opens  the  door.  The 
heaters  are  deenergized,  the  liquid  line  solenoid  opens, 
and  the  refrigeration  cycle  is  resumed.  For  manual  control 
a  single  pole,  double  throw  switch  replaces  the  timer. 

Six  models  of  the  electric  defrost  unit  cooler  are  de¬ 
signed  for  use  with  Freon,  ammonia,  and  brine.  Basic 
rated  cooling  capacities  with  Freon  and  ammonia  range 
from  1000  to  4760  Btu  per  hr  at  a  1-deg  temperature 
difference.  Capacities  with  hrine  can  be  obtained  from 
factory,  and  the  units  move  from  lo6o  to  7100  cfm. 
More  information?  Circle  Item  47  on  postcard,  page  131. 


Duct  Furnace  Accessories 

Accessories  to  allow  the  conversion  of  small  capacity 
duct  furnaces  into  complete,  automatic  heating  units  are 
available  from  Reznor  Mfg.  Co.,  Mercer.  Ba. 

The  accessories  added  are  tha«e  most  commonK  used 
in  duct  systems,  plus  those  necessary  to  adapt  the  furnace 
for  use  as  a  deluxe  unit  heater  without  ducts.  The  acces¬ 
sory  list  includes  blowers,  a  blower  enclosure  which  can 
also  be  used  as  a  plenum  chamber,  louver  ends,  a  filter 
case,  and  thermostats  for  24-  or  115-volt  control  svstems. 

The  basic  duct  fur¬ 
nace,  I)  Series,  is  a  gas- 
fired  heat  exchanger 
with  a  full  complement 
of  combustion  controls, 
all  within  a  cabinet.  It 
is  available  in  .50,  75, 

ICK),  and  12.5,000  Btu 
per  hr  capacities.  It  is  designed  to  be  used  as  the  heart 
of  a  duct  heating  or  cooling  system. 

The  blowers  are  of  the  centrifugal  tyjje.  with  9-in. 
wheels.  Variable  sj)eed  motor  pulleys  provide  adjustment 
for  the  air  flow  (cfmt.  Because  air  How  through  the 
heater  may  be  in  either  direction,  the  idower  may  be 
mounted  on  either  end  of  the  furnace. 

The  blower  e.iclosure  is  a  cube  consisting  of  three  solid 
panels  and  one  access  panel  interchangeable  in  position 
for  blower  housing  or  plenum  chamber  arrangements. 

The  filter  case,  with  flanges  matching  those  on  the 
blower  enclosure  and  on  the  duct  furnace,  accommodates 
one  20  x  2()-in.  .standard  filter. 

Ihe  louver  end  consists  of  four  adjustable  louvers  in 
a  steel  frame  which  can  be  mounted  on  the  furnace  or 
duct  end,  w  ith  the  louvers  in  either  a  vertical  or  horizontal 
position. 

More  information?  Circle  Item  49  on  postcard,  page  131. 
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Commercial  Air  Conditioner 

A  combination  heating  and  cooling  unit  for  installation 
in  hotels,  olfice  buildings,  and  hospitals  is  made  by  Muel¬ 
ler  Climatrol,  Milwaukee.  W  is.  The  room-type  air  condi¬ 
tioner  has  a  self-c(tntained.  air-cooled  cooling  unit  with  a 
hui  It-in  heating  coil  which  operates  off  the  central  steam 
or  hot  water  system.  Be¬ 
cause  the  unit  is  installed 
through  the  wall,  i*.  is 
know  n  as  the  Type  920  re¬ 
cessed  air  conditioner. 

Designed  to  replace  the 
radiators  in  existing 
buildings,  the  unit  meas¬ 
ures  do  in.  high.  d2Vl>  ifi- 
wide,  and  protrudes  into 
the  room  13’-_>  in.  An 
opening  is  cut  through  the  exterior  wall  for  installing  the 
outside  louver  frame  flush  to  the  outside  wall.  This  single 
access  to  the  outside  .serves  the  dual  purpose  of  supplying 
fresh  air  for  air  cooling  at  the  condenser  and  for  dis¬ 
charging  the  warmed,  humid  air  leaving  the  condenser. 

Controls  on  the  new  unit  are  concealed  but  accessible. 
They  include  a  push  button  selector  switch  and  integral 
heating  and  cooling  thermostat. 

More  information?  Circle  Item  50  on  postcard,  page  131. 

Refrigerant  Condenser 

An  evaporative-type  refrigerant  condenser,  in  capaci¬ 
ties  ranging  up  to  240  tons  of  ammonia  refrigeration,  is 
announced  hv  Niagara  Blower  C(t.,  New  Yoik.  N.  Y. 

Refrigerant  is  condeased  in  two  parallel  mounted  coils 
enclosing  a  central  plenum  under  the  fan  section.  Water 
sprays  are  arranged  over 
the  coils  and  the  air  en¬ 
ters  from  above,  travels 
downward,  and  changes 
direction  to  enter  the 
plenum,  at  which  point 
the  entrained  water  is 
eliminated.  The  air  then 
moves  up  and  out 
through  propeller  fans. 

Hot  gas  is  sub-cooled 
before  condensation  by  first  passing  through  double  pass, 
pre-cooling  coils  mounted  beside  the  fan  section.  A  dry 
air  stream  crosses  this  coil,  removing  the  superheat.  Any 
oil  vapor  present  is  liquefied  during  this  process  and 
removed  by  a  separator  in  the  gas  line  ahead  of  the 
condensing  coils.  This  pre-cooling  also  prevents  the  high- 
temperature  deposit  of  hard  scale  on  the  condensing  coils. 

There  are  four  sizes:  90,  120,  180,  and  240  tons.  The 
ratings  are  for  ammonia;  the  condensers  are  also  applic¬ 
able  to  F  reon.  The  dimensions  of  the  largest  size  are  ap¬ 
proximately:  length  13  ft,  width  16  ft  and  height  IOV2  ft. 
More  information?  Circle  Item  51  on  postcard,  page  131. 

Line  of  Plastic  Pipe 

A  line  of  rigid  polyvinyl  chloride  pipe  is  available  from 
National  Tube  Div.,  United  States  Steel  Co.,  Pittsburgh, 
Pa. 


The  company  extrudes  the  unplasticized  polyvinyl 
chloride  into  pipe  of  two  types — normal  and  high  im¬ 
pact.  The  normal  impact  type  is  intended  for  installa¬ 
tions  requiring  a  high  degree  of  chemical  resistance 
together  with  high  strength  and  creep  properties.  The 
high  impact  type  is  suitable  for  installations  requiring 
good  chemical  resistance  and  a  high  degree  of  toughness 
at  low  temperatures. 

In  addition  to  its  resistance  to  attack  by  acids,  alkalies, 
salt  solution,  and  alcohols,  the  pipe  is  nontoxic  and  will 
not  impart  foreign  tastes  or  odors  to  liquids  used  for 
human  consumption.  Its  rigidity  allows  it  to  be  used  for 
overhead  piping  installations  with  pipe  supports.  Also, 
Schedule  80  pipe  may  be  threaded  with  steel  threading 
dies.  Twentv  feet  of  2-in.  standard  pipe  weighs  less  than 
13  lb. 

The  company  also  manufactures  flexible  plastic  pipe 
for  applications  such  as  water  lines,  irrigation,  mine 
drainage,  lines  in  food  plants  and  sewer  lines. 

A  28-page  catalog.  Bulletin  24,  lists  the  physical  prop¬ 
erties  (jf  the  rigid  poly  vinyl  chloride  pipe  as  well  as  its 
resistance  to  chemicals. 

More  Information?  Circle  Item  52  on  postcard,  page  131. 


Portable  Flue  Gas  Analyzer 

A  new  model  portable  instrument  for  measuring  the 
carbon  dioxide  in  flue  gas  is  offered  by  Thermco  Laborato¬ 
ries,  Michigan  City,  Ind. 

Designated  Model  4,  the 
instrument  has  a  range  from 
0  to  20%  carbon  dioxide 
with  a  2%  meter.  The  case 
measures  8x8x8  in.,  and 
the  entire  instrument 
weighs  12  lb. 

Operating  on  115v,  60 
cycles,  the  analyzer  gives  a 
continuous  reading  of  the 
,  flue  gas  composition  so  that 
an  operator  can  adjust  a 
furnace  and  immediately  see  the  results  of  the  adjustment. 
The  analyzer  draws  a  sample  of  gas  from  the  flue  and 
properlv  conditions  it  through  a  filter  and  flow  indicator. 
The  sample  of  gas  then  passes  through  a  pump  and  into  a 
thermal  conductivity  analyzer  cell  which  electrically  de¬ 
tects  the  carbon  dioxide.  The  output  of  the  cell  is  measured 
oji  a  meter  that  shows  the  percent  carbon  dioxide  in  the 
flue. 

More  information?  Circle  Item  53  on  postcard,  page  131. 


Hypodermic  Needle  Gage 

A  pressure  gage  for  determining  available  air  pressure 
at  the  point  of  use  is  introduced  by  U.  S.  Gauge,  Div., 
American  Machine  and  Metals,  Inc.,  Sellersville,  Pa. 

The  2-in.  diameter  gage  is  finished  in  chrome  and  comes 
equipped  with  a  BD-20  hypodermic  needle  and  guard.  It 
permits  tapping  the  air  hose  at  the  tool,  thus  determining 
pressure  available  at  the  tool  regardless  of  the  original 
pressure  or  number  of  tools  on  the  line. 

More  information?  Circle  Item  54  on  postcard,  page  131. 
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Air-Cooled  Condensers 

Air  cooled  condeni?ers  are  heirig  iiiamifaetured  Ity  Hal¬ 
stead  &  Mitchell.  IMttshurgh,  Pa. 

Made  in  sizes  from  2  to 
20  tons,  the  units  are  de¬ 
signed  for  use  with  air  con¬ 
ditioning  systems  where  wa¬ 
ter  is  unavailable,  water 
costs  are  high,  or  disposal 
of  surplus  water  is  a  prob¬ 
lem.  They  may  also  be  used 
where  it  is  desired  to  elim¬ 
inate  hot  comj)rcssor  room-i, 
or  w  here  an  existing  system 
requires  extra  condenser  ca¬ 
pacity.  Many  of  the  units  are  used  where  a  comhined  air- 
and-water  cooled  system  is  feasible. 

The  condenser  cabinets  are  fabricated  of  hea\  y  gage 
sheet  steel.  j)rotected  by  coatings  of  vinsynite.  \inyl  zinc, 
and  chhtrinated  rubber  to  provide  a  Ilexihle  water  har¬ 
rier.  The  coils  are  axailahle  with  both  alutnitium  and 
copper  fins. 

The  condensers  may  be  mounted  on  either  the  floor  or 
ceiling  and  are  designed  for  multiple  circuit  o|H*ration. 
\\  ind  deflect<»rs  are  available  w  ith  them  for  outside  ap¬ 
plications.  where  necessary,  to  insure  rated  capacity  with 
varying  wind  c(»nditions. 

More  Informatiori?  Circle  Item  55  on  postcard,  page  !3I. 

Scrubber  Cleans  Exhaust  Gases 

A  dust  control  unit  that  removes  microscopic  solids, 
fumes,  and  odors  from  exhaust  has  been  de\  eloped  by 
The  Johnson-March  Corp.,  Philadelphia,  Pa.  It  can  be 
used  an\  where  impurities  are 
encountered  of  low  and  sub- 
micron  size  particles. 

Known  as  the  Type  A  Hy¬ 
dro  precipitator  scrubber,  the 
unit  cctllects  dust  by  hydro- 
com[)ressing  exhaust  gases 
through  a  svstem  of  multiple 
tubes  into  a  water  chamber. 

The  water  agitation  set  up 
causes  secondary  pressure  tur¬ 
bulence  and  additional  scrubbing  action  in  the  tube 
chamber. 

The  scrubber  comes  in  fifteen  sizes  for  cajracities  rang¬ 
ing  between  500  cfm  and  40,000  cfm.  Sludge  can  be  re¬ 
moved  constantly  or  intermittently  by  manual.  Indraulic, 
or  mechanical  means. 

W  ith  basic  variations  for  size,  the  scrubber  consists 
essentially  of  a  rectangular  shaped  housing  containing  a 
plenum  chamber,  a  multiple-tube  section,  water  tank 
underneath  the  housing,  a  de-watering  filter  and  an  ex¬ 
haust  fan  mounted  on  top  of  the  housing.  \\  hen  required, 
it  can  be  built  with  special  inetaLj  or  plastic  materials  for 
service  with  corrosive  or  toxic  gases. 

The  nine  smallest  models  are  furnished  completely  as¬ 
sembled;  the  six  larger  units  are  supplied  in  two  or  three 
sections  to  facilitate  shipping  and  handling. 

More  information?  Circle  Item  56  on  postcard,  page  131. 


Chiller  Has  Removable  Panels 

A  packaged  water  and  liquid  chiller  for  air  condition¬ 
ing  and  industrial  ap|)lications  is  being  produced  by 
American  Coils  Co.,  Newark.  N.  .1..  in  an  impro\ed  type 
of  insulated  cabinet. 

.Available  in  sizes 
ranging  f, -^m  3  to  15  hp, 
the  packaged  chiller 
I  Model  ,A(.if  is  housed 
in  a  heaw  sheet  metal, 
bonder ized,  hammertone 
finished,  tan  and  mocha 
cabinet.  Panels  making 
up  the  four  sides  and 
top  of  the  cabinet  are 
remo\abIe,  making  all 
component  parts  of  the  unit  accessible  bu  (It'aning  and 
ser\  icing. 

.Air  conditioning  applications  of  the  unit  include  in¬ 
stallations  in  hotels,  motels,  apartments.  home>  and  places 
where  heating  or  cooling  with  water  is  recpiired  or  de¬ 
sirable.  In  industrv  chiller  will  cool  pre-s  roller'  and  dye 
processes,  chill  plastic  and  rubber  mold'  and  computing 
ecpiipment.  and  perform  other  necessar\  cooling  functions 
reipiired  by  high  speed  maehinery. 

The  larger  models  are  designed  l(»  permit  zone  cooling. 
The  10  and  15  hp  sizes  are  built  with  two  coni|>lete  re¬ 
frigeration  and  chiller  systems  of  equal  rating'.  The  sys¬ 
tems  may  be  hooked  up  individualU  or  in  parallel.  In- 
di\idual  selector  swiuhes  that  (»perate  the  two  separate 
circuits  pennit  the  cooling  of  a  part  of  an  over-all  cooling 
load,  as  well  as  an  entire  zont'd  installation. 

More  information?  Circle  Item  57  on  postcard,  page  131. 


Heavy  Duty  Slurry  Pump 

.A  heavy  duty  suction  pump,  designated  T\  pe  (,),  is 
added  to  its  line  of  slurry  pumps  bv  .Morris  Machine 
\\  orks,  Haldw  insville,  N.  A  , 

.A  low  speed,  continuous  duty  pump,  the  unit  is  tlesigned 
to  handle  abrasive  slurries  of  cement,  sand.  eoal.  solids, 
chemical  sludges,  and  other 
products  up  to  the  maxi¬ 
mum  fluid  cemsistenev  un¬ 
der  suction  lift  or  positive 
head.  It  is  available  in 
se\en  different  models  from 
a  2-  to  b-in.  size. 

Hy  removing  four  bolts, 
the  pump  can  be  opened  for 
most  maintenance  require¬ 
ments  without  disturbing  the  |)iping.  Interchangeable 
liners  on  both  sides  of  the  impeller  puts  the  wear  on  re¬ 
placeable  parts,  and  the  rotating  element  is  adjustable  to 
take  up  for  wear. 

External  vanes  on  both  sides  of  the  impeller  prevent 
packing  between  the  impeller  and  casing.  The  impeller  is 
pressure  balanced  to  prevent  recirculation  and  is  threaded 
to  the  shaft  and  sealed  against  corrosive  action. 

More  information?  Circle  Item  58  on  postcard,  page  131- 
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PRODUCT  APPLICATIONS 

New,  Unusual,  or  Ingenious  Uses  of  Equipment  and  Materials 

Conducted  by  WM.  B.  FOXHALL,  Associate  Editor 


Snow  Melted  in  Park  and  Garage 

PROBLEM:  For  coiisti  lulion  of  the  Mellon  S(juare  I’ark 
and  Garage  in  Pittshurgli.  it  was  desired  to  equip  walks 
and  garage  ramps  approaching  the  underground  parking 
area  with  snow  melting  systems. 

SOLUTION:  F.  »ur  miles  of  concealed  wrought  iron  j)iping, 
product  of  A.  M.  Byers 
Co.,  were  installed  in 
snow  melting  s\  stems 
serving  e\|)oscd  steps, 
walks  a  n  d  drivew  ay 
ramps  of  both  j)ark  and 
garage.  The  j)ark  oc¬ 
cupies  a  city  Mock  of 
landsi  a|)ed  area  atop  the 
garage  which  consists  of 
six  levels  of  parking 
space  below  the  ground 
level.  Snow  melting  coils 
are  laid  on  12  inches  of  concrete  slab  and  embedded  in  an 
additional  surfacing  of  approximately  five  inches  of  con¬ 
crete. 

RESULTS:  While  the  .snow  melting  system  in  walks  and 
steps  is  primarily  a  winter  safety  accommodation  for 
pedestrians  passing  through  the  park,  the  driveway  ramp 
installations  play  a  functional  role  in  solving  Pittsburgh’s 
acute  traflic  congestion  problem.  Snow  melting  installed 
in  driveway  facilities  assures  skidfree  access  to  the  garage 
in  the  most  severe  winter  weather. 


Unit  Heaters  Warm  Swimming  Salarium 

PROBLEM:  Faced  w  ith  the  jiroblem  of  keeping  its  swim¬ 
ming  solarium  comfortable  the  year-round,  W  agon  W  heel 
Lodge,  a  luxury  motel  in  Kockford,  111.,  tried  several 
methods  of  heating.  Al¬ 
though  they  were  able  to 
warm  the  air,  swimmers 
complained  of  chill  when 
emerging  from  the  pool, 
fhe  solarium  I*  a  huge 
glass  enclosure,  and  ra¬ 
diant  losses  in  winter  are 
considerable. 

SOLUTION:  Four  Delta  oil- 
fired  unit  heaters  were  in¬ 
stalled.  Heaters,  manufac¬ 
tured  by  the  Delta  Heating  Corp.,  of  Trenton,  N.  J.,  were 
suspended  overhead  so  as  to  direct  the  flow  of  warm  air 
horizontally,  with  some  deflection  of  air  to  lower  levels. 
RESULTS:  Swimmers  reported  the  solarium  to  be  comfor¬ 
table  with  the  new  heating  system.  Costs  were  low'  in 
comparison  to  other  systems  and  no  steam  or  water  lines 
were  required.  The  motel  is  now  able  to  operate  the  pool 
throughout  the  year. 


Air  Cooled  Condensers  Serve  Market 

PROBLEM:  U  pkeep  of  cooling  towers  and  evaporative  con¬ 
densers  reejuired  so  many  hours  of  work  annually  for 
maintenance  crews  of  the  Paxton  W  holesale  Grocery  (]o., 
of  Champaign.  111.,  that  some  method  had  to  be  found  to 
minimize  such  expenses. 

SOLUTION.  All  super  mar¬ 
kets  in  the  chain  were 
equipped  with  Kramer 
Trenton  Unicorn  air  cool¬ 
ed  condensers.  Typically, 
all  condensing  on  the  air 
conditioning  system,  open 
(lair  y  cases,  vegetable 
cases,  meat,  fish  and  poul¬ 
try  cases  and  w  alk-in  cool¬ 
ers  at  Paxton’s  market  in 
(diam|)aign  are  eejuipped 
with  I  niton  condensers.  In  all,  the  complete  market  in¬ 
stallation  reejuires  the  use  of  seven  units,  fixe  of  which  are 
e(|uip])cd  with  Kramer  Trenton  xvinter  controls.  All  the 
condensers  are  mounted  on  the  store  roof  and  are  equip¬ 
ped  with  standard  motor  hoods  and  floor  stands.  All  units 
that  operate  during  the  xvinter  months  are  equipped  xvith 
the  Kramer  patented  Winterstat  winter  control  valxe. 
RESULTS:  Savings  in  xvater  bills  and  maintenance  xvork 
through  use  of  air  cooled  condensers  have  spurred  the 
company  to  insist  on  nothing  but  air  cooled  condensers. 


Plane  Delivery  Speeds  Emergency  Repair 

PROBLEM:  An  unusual  occurrence  resulted  in  the  damag¬ 
ing  of  a  condenser  on  an  air  conditioning  unit  used  in 
the  operating  room  of  St.  Luke's  Hospital  in  Cleveland, 
Ohio.  A  quick  check  shoxved  that  the  condenser  was  a 
Halstead  &  Mitchell  unit 
and  that  it  w'ould  be  nec¬ 
essary  to  pick  up  a  com¬ 
pletely  nexv  condenser  at 
the  factory  at  Zelienople, 

Penna. 

SOLUTION:  Elmer  Wied- 
xvald,  president  of  Cleve¬ 
land  Hermetic  and  Sup¬ 
ply  Inc.,  took  off  in  the 
company’s  Piper  Tri- 
Pacer.  The  plane  was 
forced  down  by  a  severe  thunder  storm  en  route,  but  took 
off  again  after  the  storm  and  arrived  at  the  Zelienople 
landing  strip  where  they  were  met  by  a  crew  from  Hal¬ 
stead  &  Mitchell.  In  a  very  short  time  the  plane  was  loaded 
xvith  a  replacement  condenser  and  the  return  trip  to 
Cleveland  was  made  without  incident. 

RESULTS:  A  dramatic  plane  race  prevented  a  criticeJ  situ¬ 
ation  from  developing  in  the  h(jspital  operating  room. 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  JANUARY,  1956 


107 


Product  Applications 


Room  Cooler  Speeds  Photo  Production 

PROBLEM:  Sunmier  months  are  picture  taking  months 
for  many  people,  and  the  summer  load  of  husines  at 
Commercial  Photos.  Inc.,  Dayton,  Ohio  subjected  em¬ 
ployees  working  in  confined  quarters  to  discomfort  at 
a  time  when  they  were  trying  to  keep  abreast  of  extremely 
heavy  schedules  in  photo  printing  laboratories. 
SOLUTION:  The  firm  re¬ 
cently  equipped  each  of 
its  photo  printing  labora¬ 
tories  with  a  window- 
type  air  conditioner  man¬ 
ufactured  by  Chrysler 
Airtemp.  Conditioners 
were  installed  through 
side  walls  owing  to  the 
absence  of  wiiulows  in 
darkrooms 

RESULTS:  In  addition  to 
added  comfort  of  employees,  it  was  found  that  air  condi¬ 
tioning  materially  aids  quality  control.  Negatives  are  kept 
dust  free  and  procesing  chemicals  are  maintained  at  an 
even  temperature.  It  was  thus  possible  to  turn  out  more 
prints  in  less  time  than  previously  required  and  the 
quality  of  prints  was  more  uniform.  Exhaust  feature  of 
the  conditioners  removes  chemical  odors  from  the  labora¬ 
tories. 


Split-Levels  Get  Even  Heat 

PROBLEM:  In  split-level  houses  it  has  been  notoriously 
difficult  to  maintain  comfortable  temperatures  in  base¬ 
ment  j)layrooms  without  overheating  the  upper  levels 
owing  to  open  construction  and  convection  currents. 
SOLUTION:  Two  Long  Island  building  firms,  Thomas 
Wolfson  and  Gus  Tarlow  of  South  Oaks  Homes,  Inc.  and 
J.  M.  Beauleau  of  Melba  Park  Hf)mes.  are  obtaining  con¬ 
trolled  temperatures  in  a!l  rctoms  at  a  comfortable  level 
with  a  difference  of  n<»  more  than  4  degrees  by 
using  Electronic  Modu- 
flow.  manufactured  by 
Minneapolis  -  Honeywell 
Regulator  Co.  The  system 
forces  heating  plants  to 
keep  hot  water  pipes  and 
warm  air  ducts  constantly 
warm.  This  is  accom¬ 
plished  by  constantly 
turning  the  heating  source 
on  and  off  rather  than 
permitting  it  to  heat  for 
long  stretches  and  then  idle  for  long  periods.  When  it 
is  necessary  to  heat  for  long  periods  to  bring  the  temper¬ 
ature  back  to  normal,  the  living  area  on  the  second  level 
and  the  bedrooms  on  the  third  level  become  overheated. 
With  the  ModuHow  system  room  temperatures  reach  the 
desired  level  and  are  maintained  by  a  steady  supply  of 
heat.  Tests  were  made  during  several  cold  stretches  last 
winter  and  temperatures  were  recorded  for  several  24- 
hour  periods  at  points  inside  and  outside  the  homes 
RESULTS:  Typical  were  two  series  of  tests  conducted 
January  2nd  and  3rd  at  the  South  Oaks  Homes.  Both  days 


registered  about  C  degree  days,  minimum  outside  tem¬ 
peratures  were  21  and  20  deg  E  and  thermostats  were 
set  at  72  deg  on  both  days.  Without  Moduflow  the  tem¬ 
perature  difference  between  lower  and  upper  levels  was 
as  much  as  8  degrees.  With  Moduflow,  even  temperatures 
were  maintained. 


Air  Conditioning  Aids  Precision  Boring 

PROBLEM:  In  the  Dornson  Corp.,  a  metal  parts  manufac¬ 
turing  firm  located  in  Los  Angeles,  stable  temperatures 
were  needed  for  the  operation  of  the  firm’s  jig  borer, 
w  hich  operates  at  00  tolerances  under  a  two  degree  range 
of  temperature.  Expansion  and  contraction  of  metal  parts 
had  an  adverse  affect  upon  close  tolerances.  Variations  of 
.0008  were  noted  over  a  15  degree  temperature  range. 
SOLUTION:  R  was  decided  to  air  condition  the  Dornson 
plant  in  order  to  maintain 
stable  temperatures  neces¬ 
sary  to  precise  machining. 

Although  the  plant  is  lo¬ 
cated  less  than  three  miles 
from  the  Pacific  ocean 
and  is  therefore  in  the 
coastal  cool  zone,  air  con¬ 
ditioning  was  nevertheless 
required  to  maintain  the 
proper  temperature  con¬ 
ditions.  A  Typhoon  20 
ton  packaged  air  conditioning  unit  was  installed  as  a 
ducted  central  station  system  w  ith  grilles  located  at  critical 
spots  throughout  the  plant.  The  office  area  is  also  air  con¬ 
ditioned  by  the  same  unit.  Office  conditions  are  controlled 
at  a  temperature  slightly  higher  than  plant  area  condi¬ 
tions  by  a  thermostat  controlled  damper. 

RESULTS:  With  the  installation  of  air  cftnditioning,  prob¬ 
lems  of  metal  ex{)ansion  and  contraction  were  eliminated. 
Employees  also  are  pleased  at  the  comfortable  coiiditions. 


Radiant  Heaters  Warm  Drive-In 

The  Fiesta  Drive-In  Restaurant  in  Milwaukee,  Wis., 
becomes  the  first  drive-in  restaurant  located  in  the  cold 
zone  of  America  now  equipped  to  operate  on  a  year 
'round  basis.  The  owner  has  installed  a  Perfection  Infra 
Ra)  head  gas  heater  above  each  of  the  50  car  bays. 


Perfection  Industries,  Inc.,  Cleveland,  Ohio,  is  licensed 
to  manufacture  and  distribute  these  new  heaters  under 
the  Schwank  German  patents. 
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CUT  ALONG  THIS  LINE 


WINTER  SUPPLY  AIR  UNIT 


SEQUENCE  OF  OPERATION  FOR  FRESH  AIR  UNITS 

When  the  fan  motor  is  started,  the  damper  motor  on  the  fresh  air  damper  will  be 
energized  and  keeps  the  dompers  open  as  long  ps  the  fon  is  running.  When  the  fon 
IS  stopped,  the  damper  motor  is  de-energized  an<f  the  spring  return  closes  the  damper. 

The  room  thermostat  mointains  the  desired  temperature  by  modulating  the  motor 
on  the  face  and  bypass  damper,  which  in  turn  modulates  the  steam  valve  through 
the  dual  switch.  The  fresh  air  duct  stat  opens  the  steam  valve  wide  regardless  of 
the  setting  of  the  room  thermostat  or  the  low  limit  stot  whenever  the  outside  tem- 
peroture  is  below  35  deg  F.  The  low  limit  stat  overrides  the  room  thermostat  to 
maintain  a  minimum  discharge  temperature  of  70  deg,  whenever  necessary. 

With  the  recirculating  units,  when  the  fan  rffotor  is  started  and  the  transfer  switch 
IS  in  the  recirculating  position,  the  damper  motor  on  the  recirculotion  dampers 
will  keep  the  dampers  open  as  long  os  the  fon  is  running.  When  the  fan  is  stopped, 
tfee  spring  return  closes  the  damper. 
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WINTER  SUPPLY  AIR  UNIT 


SEQUENCE  OF  OPERATION  FOR  FRESH  AIR  UNITS 

When  the  fon  motor  is  started,  the  damper  motor  on  the  fresh  air  damper  will  be 
energized  and  keeps  the  dampers  open  as  long  as  the  fan  is  running.  When  the  fan 
IS  stopped,  the  domper  motor  is  de-energized  and  the  spring  return  closes  the  damper. 

The  roorp  thermostat  maintains  the  desired  temperature  by  modulating  the  motor 
on  the  face  and  bypass  damper,  which  in  turn  modulates  the  steam  valve  through 
the  dual  switch.  The  fresh  air  duct  stat  opens  the  steam  valve  wide  regardless  of 
the  setting  of  the  room  thermostat  or  the  low  limit  stat  whenever  the  outside  tem¬ 
perature  IS  below  35  deg  F.  The  low  limit  stot  overrides  the  room  thermostat  to 
mointain  a  minimum  discharge  temperature  of  70  deg,  whenever  necessary. 

Although  drowing  covers  a  standard  unit,  a  48  in.  by  48  in.  square 'openihg 
through  the  roof  is  used  for  units  with  capacities  of  1 0,000,  1  5,000,  20,000  lind 
25,000  cfrh.  ^ 
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350-HOUSE  BRISTOL  PARK  TRACT,  Sqnta  Ana,  California 


Said  Mr.  Stice,  "Wliethcr  or  not  codes  call  for  copper  when 
imbedding  plumbing  and  hearing  lines  or  radiant  panel  heating 
coils  in  a  concrete  slab  I  play  it  safe  and  use  copper  anyhow.  For 
with  non-rusting  copper,  moisture  and  seepage  are  never  a  problem. 

"And,  as  far  as  installation  is  concerned,  fewer  joints  are  neces¬ 
sary  with  copper  water  tube.  Then,  too,  you  can  always  be  sure 
t^iat  the  few  solder  joints  that  you  do  make  are  tight  ...  a  mighty 
important  item  when  you’re  imbedding  in  concrete.  So  with  all 
these  advantages  of  copper  water  tube  you  can  see  why  1  have 
found  it  the  most  economical  material  to  install.” 

^'ou  V  ill  find  Revere  Copper  Water  Tube  installs  economically 
when  used  for  plumbing  lines,  radiant  panel  heating,  air  condi¬ 
tioning,  underground  service  lines,  waste,  stack  and  vent  lines, 
processing  lines. 

And  if  you  want  to  know  the  short  cuts,  or  have  installation 
problems,  involving  Revere  Copper  Water  Tube,  let  us  know  and 
we  ll  put  you  in  touch  with  our  Technical  Advisory  Service. 

RSmtE 

COPPER  AND  BRASS  INCORPORATED 


for  foot,  pound  for  pound, 
nothing  installs  as  eronomhally  as 


COPPER  WATER  TUBE," 


NON-RUSTING  REVERE  COPP -R  WATER  TUBE  before  imbedding 
in  the  concrete  slob. 


Says  Gary  Stice 

Har/  O.  Stice  Co.,  Mechanical  Contractors, 
Glendale,  Calif. 


ONE  OF  THE  HUNDRED  completed  homes  shown  in  the  large 
aerial  view  above.  There  will  eventually  be  350  homes  in 
this  tract.  34,000  feet  of  enduring  Revere  Copper  Water 
Tube  have  already  been  installed  in  the  first  hundred  homes 
in  ’/i",  %"  and  1"  sizes.  Bldr.  and  Gen.  Cont.:  M.  J.  BROCK 
&  SONS,  INC.,  Los  Angeles,  Calif.  Revere  Dist.:  KEENAN 
PIPE  &  SUPPLY  COMPANY,  Los  Angeles,  Colif. 


Founded  by  Paul  Revere  in  1801 
230  Park  Avenue,  New  York  17,  N.  Y. 


Mills;  Baltimore,  Md.;  Brooklyn,  N.  Y.;  Chicago,  Clinton  and 
Joliet,  III.;  Detroit,  Mich.;  Los  Angeles  and  Riverside,  Calif.; 
New  Bedford,  Mass.;  Newport,  Ark.;  Rome,  N.  Y. 

Sales  Offices  in  Principal  Cities,  Distributors  Everywhere, 


BOOK  REVIEWS 

{Concluded  from  page  93) 

BUILDING  CONSTRUCTION  AND  EQUIPMENT 

Standards  of  the  National  Fire  Protection  Association 
in  the  field  of  building  conslructit)n  and  e(|uipinent  arc 
contained  in  Building  Construction  and  Eijuipment,  1955 
edition.  Although  much  of  the  information  in  tins  \oiume 
mav  he  found  useful  in  the  drafting  and  api)lication  of 
building  codes,  this  should  not  he  considered  a  building 
code. 

It  is  suggested  by  the  association  that  the  standards  in 
the  book  should  be  applied  with  due  recogiiition  of  the 
fact  that  safe  building  construction  and  equipment  may 
not  be  the  answer  to  any  individual  fire  problem  and 
that  the  control  of  fire  hazards,  extinguishing  and  alarm 
eejuipment,  and  other  features  covered  in  other  National 
Fire  Codes  should  receive  consideration. 

The  National  lire  Codes,  a  compilation  of  172  fire 
safety  standards  developed  by  the  NFPA.  has  been  pub¬ 
lished  as  a  six-volume  set.  This  book  is  Vol.  Ill  of  this 
set  and  covers  the  following  features: 

Protection  of  openings  in  walls  and  partitions;  protec¬ 
tion  against  exposure  fires;  incinerators;  rubbish  han¬ 
dling;  garages;  air  conditioning  systems;  warm  air 
heating  and  air  conditioning  for  residences:  blower  and 
exhaust  systems;  building  exits;  nursing  homes;  interior 
finish;  places  of  outdoor  assembly;  hotel  fire  safety  law, 
structural  defects,  and  roof  openings. 

Building  Construction  and  Equipment,  containing  . >  > 
\EBA  standards.  Cloth  hound,  5V^  x  8^2  inches,  672 
pages.  Published  by  the  National  Fire  Protection  Asso¬ 
ciation,  60  Batterymarch  St.,  Boston  10,  Mass.  Price,  $6. 

I’erfokmance  of  Turkk  Tm*ks  of  Indirect  W  ater 
Heaters — In  homes  using  steam  or  hot  water  as  the 
heating  medium,  it  is  common  practice  to  supply  hot 
water  for  domestic  use  by  means  of  an  indirect  water 
heater  attached  to  the  house  heating  boiler.  Since  there 
was  only  meager  data  on  such  water  heaters,  an  extensive 
research  program  was  started  in  1942  and  a  bulletin  is¬ 
sued  at  that  time.  Bulletin  432  covers  tests  on  domestic 
hot  water  heaters  made  since  then.  Heaters  tested  were 
in  conjunction  with  the  gas-fired  house  heating  boiler  in 
the  I-B-R  research  home.  The  Engineering  Experiment 
Station,  University  of  Illinois,  I  rbana.  Ill.  Price,  75  cents. 

Multiple  V-Belt  Drive  Standards — A  24-page  manual 
on  Engineering  Standards  Multiple  V-Belt  Drives  has 
been  issued  by  the  Multiple  V-Belt  Drive  and  Mechanical 
Power  Transmission  Association,  and  the  Rubber  Manu¬ 
facturers’  Association,  Inc.  Data  in  the  manual  are  based 
on  the  latest  engineering  opinion  and  research.  It  indi¬ 
cates  the  proper  sheaves  and  belts  to  be  used  for  the 
attainment  of  optimum  efficieney  and  economy.  It  shows 
ratings  of  belt  speeds  from  200  to  6000  fpm.  Rubber 
Manufaeturers’  Association,  Inc.,  444  Madison  Ave., 
New'  York  22,  N.  Y.  Price,  SI. 

Butt-Welding  Ends — The  American  Societv  of  Me¬ 
chanical  Engineers  and  two  other  engineering  groups 
are  sponsors  for  AS.A  B16.2.5-1955  on  Butt-W  elding  Ends 
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for  Pipes.  Valves,  Flanges  and  Fittings.  Thi^  ^tandard 
co\ers  the  preparation  of  butt-welding  ends  of  pipe, 
valves,  welding  neck  flanges,  and  pijv.'  fittings.  It  can  be 
applied  equallv  as  well  to  other  piping  compom-nls  which 
are  connected  into  the  system  by  butt-welding.  American 
Societv  of  Mechanical  Engineers.  29  W  .  .39th  St..  New 
^ Ork  10.  N.  Price.  .SI. 

Heat  Loss  (ixi.ci  i.ation  (Aide  The  I-B-R  Calculation 
(iuide  for  Heat  Loss.  No.  11-20,  is  published  to  j)rovide 
a  procedure  which  can  he  easily  followed  for  accurate 
calculati<m  of  the  heat  losses  of  a  residential  t\pe  build¬ 
ing.  The  j)resentati(»n  of  information  is  made  so  that  one 
can  readilv  use  the  data,  regardless  of  previous  experience 
or  technical  education.  1  he  calculation  of  heat  losses 
consists  of  six  steps,  each  one  fully  explained.  Included 
are  valuable  tables  and  a  special  sheet  to  simplify  calcu¬ 
lations.  Institute  (»f  Boiler  and  Radiator  Manufacturers. 
(tOo  Fifth  Ave..  New  A  (»rk  29,  N.  A .  Price.  75  cents. 

Nxtiral  (7as  Statistics — A  large  amount  of  statistical 
data  and  gra|)hs  are  presented  in  this  publication  com¬ 
piled  by  Richard  (i.  Henshaw,  Jr.,  Statistician.  Bureau 
of  Business  Research.  The  University  of  Texas.  It  is  a 
su|)plement  to  Research  Monograph  No.  15  <»n  Econotnics 
of  Natural  (ias  in  Texas.  Bureau  of  Business  Research. 
The  I  niver.sitv  of  Texas.  Au.stin.  Tex.  Price.  .S2. 

Air  Conditioning  Design  Findings  of  studies  con¬ 
ducted  under  American  (ias  Association  Domestic  (ias 
Hesearch  Project  lKiR-2-A(i.  are  incorporated  in  a 
M  anual  for  the  Design  of  Extended  Plenum  Type  .Air 
Conditioning  Duct  Systems.  It  was  prepared  as  an  aid 
in  the  |)ractical  de.sign  and  field  application  of  that  sys- 
l(  in.  I  he  design  procedure  applies  to  residential  and 
small  commercial  air  conditioning  sv stems.  American 
(ias  Association.  429  Lexington  Ave..  New  A  ork  17,  N.  A  . 
Price.  -SI. 

Beview  of  (T  rrent  Researgii  and  Direc.torv  of  Mem- 
RER  Institutions — Material  is  so  arranged  to  show  the 
variou.s  research  projects  being  carried  on  at  various 
colleges.  There  is  also  an  index  of  research  w  ith  references 
to  the  colleges  where  such  studies  are  being  conducted. 
This  book  is  published  bienniallv  hv  the  Engineering  (Col¬ 
lege  Research  Council  of  the  American  Society  for  Engi¬ 
neering  Education.  Thi.s  jiajx'r  bound  book  of  352  pages 
lists  about  7599  research  projects.  Renato  Contini,  secre¬ 
tary,  Engineering  College  Research  Council,  New  A  ork 
University,  University  Heights.  New  A  ork  .53,  N.  A  . 
Price,  S2. 

Hygienic  (Guides — A  series  of  s|)ecial  information  bul¬ 
letins  termed  Hygienic  (Guides  is  being  issued  by  the 
American  Industrial  Hygiene  A.'^sociation.  Each  guide  will 
have  information  on  maximum  allowable  concentration 
for  both  short  and  long  term  exposures,  significant  chemi¬ 
cal  and  physical  properties,  major  uses,  evaluation  of 
expo.'iures,  engineering  control  procedures,  medical  con¬ 
trol  procedures,  and  a  reference  to  the  literature.  Guides 
are  now'  available  for  acetaldehyde,  cadmium,  carbon 
tetrachloride,  butyl  alcohol  (N-Butanol)  and  amyl  ace¬ 
tate.  American  Industrial  Hygiene  Association,  14125 
Prevost,  Detroit  27,  Mich.  Price,  25  cents  each. 
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THE  ONLY 


Matelied 


COOLING  TOWERS  and  CONDENSERS 


The  Halstead  &  Mitchell  Celling  Towers  you 
select  are  matched  by  design  to  work  with  the 
famous  Halstead  &  Mitchell  water-cooled  Con¬ 
densers.  You  nc'C'd  no  longer  buy  a  high-efficiency 
cooling  tower  to  work  with  a  low-efficiency  con- 
densc'r  (or  vice-versa)  ...  a  long-life  cooling  tower 
to  work  with  a  short-life  conden-ser  (or  vice-versa). 


Remember  that  every  cooling  tower  you  sell  is 
planned  to  work  with  a  water-ccx)led  condenser- 
then  you’ll  see  why  America’s  leading  manufac¬ 
turers  of  air-conditioning  and  refrigeration  equip¬ 
ment  have  swung  to  Halstead  &  Mitchell  for  their 
original  equipment  needs  in  both  these  components. 

With  cleanability  you’ll  sell  more.  Why  sell  less? 


20fer  Guarantee! 

on  the  wetted  deck  surface  against  rotting  or  fungus  attack 

Only  Halstead  &  Mitchell  pn*.ssure-crcH)soting  can  provide  a 
guarantee  against  immediate  attack  by  fungus  and  marine  para¬ 
sites  ...  or  chemical  deterioration  from  acids  in  water. 

Added  to  this  H&M  exclusive  are  other  major  advantages. 
There’s  ultra-high  efficiency  in  the  gravity-type  water  distribut¬ 
ing  pan  which  eliminates  extra  pumping  head  required  on  spray 
type  towers  . . .  and  cuts  down  on  water  losses  due  to  “atomizing” 
of  water.  And  there’s  extra-long  life  in  stainless  steel  fans  .  .  . 
and  sheet  sU'el  cabinets  hydraulically  painted  with  vinsynite, 
vinyl  zinc  and  chlorinated  rubber. 


2  thru  120  TONS 


Lifetime  Cleanability 


Write  for  Detailed  Specifications 


BESSEMER  BUILDING  •  PITTSBURGH  22,  PA, 


The  mechanical  cleaning  of  H&M  double- tube,  counter-flow 
condensers  means  the  simplest,  least  dangerous  method  of 
restoring  new  unit  efficiency.  Whether  removing  a  heavy 
coating  of  sludge  and  scale,  or  a  thin  insulating  film  on 
the  inner  walls  of  the  copper  tubing,  the  mechanical  clean¬ 
ing  tool  restores  heat  transfer  efficiency  in  a  matter  of 
minutes.  The  result  is  lowered  discharge  pressures  . . .  more 
heat  carried  off  by  cooling  water  .  .  .  lower  bills.  Only  the 
impurities  are  removed  . . .  the  thickness  of  the  copper  wall 
remains  intact,  and  the  condenser  gives  extra  years  of 
peak  service. 


At  Leading  Heating  and 
Refrigeration  Wholesalers 
EVERYWHERE 
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DEGREE-DAYS  FOR  NOVEMBER,  1955 


(A)  Airport  reading;  (C)  City  office  readings;  (O)  Readings  at  a  point  on  outskirts  of  city. 

Air  Conditioning,  Heating  and  V^entilating's  i^8th  Year  of  Publication  of  Monthly  Dcgrcc-Uay  Data 


_  _  1  1955 

Abilene,  Texas  (A)  . 77^.  374 

Albony,  New  York  (A) .  821 

Albuquerque,  New  Mexico  (A) .  590 

Alpena,  Michigan  (C)  .  942 

Anacondo,  Montano  (C)  .  (a) 

Asheville,  North  Carolina  (C) .  605 

Atlonto,  Georgia  (A)  .  433 

Atlontic  City,  New  Jersey  (C) .  557 

Augusta,  Georgia  (A)  .  396 

Baltimore,  Marylond  (C)  .  600 

Billings,  Montano  (A)  .  1224 

Binghamton,  New  York  (C) .  793 

Birminghom,  Alabama  (A) .  450 

Bismarck,  North  Dakoto  (A) .  1 494 

Block  Island,  Rhode  Island  (A) .  629 

Boise,  Idoho  (A)  .  875 

Boston,  Massochusetts  (A) .  685 

Bozeman,  Montano  (C) .  (a) 

Buffalo,  New  York  (A) .  788 

Burlington,  Iowa  (A)  .  919 

Burlington,  Vermont  (A)  .  878 

Butte,  Montono  (C) .  (a) 

Cairo,  Illinois  (C) .  564 

Charleston,  South  Carolina  (C) .  225 

Charlotte,  North  Carolina  (A)  .  442 

Chattonoogo,  Tennessee  (A) .  536 

Cheyenne,  Wyoming  (A)  .  1035 

Chicago,  Illinois  (C) .  811 

Cincinnati,  Ohio  (C) .  648 

Clevelond,  Ohio  (A) .  785 

Columbia,  Missouri  (A) .  742 

Columbia,  South  Carolina  (A) .  380 

Columbus,  Ohio  (C) .  747 

Concord,  New  Hampshire  (A) .  857 

Concordio,  Kansos  (C) .  818 

Dallas,  Texfis  (A) .  347 

Doyton,  Ohio  (A) .  793 

Deer  Lodge,  Montono  (C) .  (a) 

Denver,  Colorado  (A) .  857 

Des  Moines,  Iowa  (A)  .  1 008 

Detroit,  Michigan  (A)  .  811 

Devils  Loke,  North  Dakota  (C) .  1  520 

Dodge  City,  Kansas  (A) .  765 

Dubuque,  Iowa  (A)  .  1015 

Duluth,  Minnesota  (C) .  1273 

Elkins,  West  Virginia  (A) .  825 

El  Paso,  Texos  (A) .  317 

Ely,  Nevada  (A)  . 994 

Esconabo,  Michigan  (C)  .  995 

Evansville,  Indiano  (A) .  682 

Fargo,  North  Dakota .  1376 

Fort  Smith,  Arkonsos  (A) .  502 

Fort  Woyne,  Indiono  (A) .  861 

Fort  Worth,  Texas  (A) .  356 

Fresno,  Californio  (A)  .  426 

Galveston,  Texas  (C) .  148 

Grand  Junction,  Colorodo  (A) .  888 

Grand  Rapids,  Michigan  (A)  .  886 

Green  Boy,  Wisconsin  (A)  .  1 028 

Greensboro,  North  Carolina  (A) .  538 

Greenville,  South  Carolina  (A) .  442 

Harrisburg,  Pennsylvonio  (A) .  718 

Hartford,  Connecticut  (A) .  754 

Hotteras,  North  Caroline  (C) .  287 

Havre,  Montono  (C)  .  1  539 

Heleno,  Montana  (A) .  1355 

Houston,  Texas  (C)  .  196 

Huron,  ^uth  Dakoto  (A) .  1269 

Indianopolis,  Indiana  (A) .  820 

Jockson,  Mississippi  (A) .  385 

Kansas  City,  Missouri  (A)  .  740 

Knoxville,  Tennessee  (A)  .  567 

La  Crosse,  Wisconsin  (A) .  1 057 


(a)  Data  net  available. 

•Heating  season,  cumulative,  from  Sept.  1. 

••Same  normal  figures  as  previously  listed  by  Heating  and  Ventilat¬ 
ing  since  new  figures  are  not  available.  All  other  normal  figures  in  this 
table  are  based  on  a  30-year  period  covering  1921  to  1950.  inclusive, 
recently  compiled  and  published  by  the  U.  S.  Weather  Bureau. 

Figures  in  this  table,  with  eight  exceptions,  based  on  local  weather 


'lubcr 

Sfa-i)!»  to 

Novcnibor  .1(1. 

iticl.* 

1954 

j  Normal  j 

1955-56  1 

1954-55 

1  Normal 

275 

350 

450 

374 

503 

752 

780 

1382 

1264 

1362 

483 

630 

728 

637 

858 

770 

864 

1590 

1464 

1609 

704 

951  ** 

(a) 

1668 

1933* 

653 

552 

888 

964 

864 

460 

393 

571 

605 

51  1 

539 

507 

739 

732 

766 

419 

282 

534 

562 

341 

529 

489 

791 

7C8 

725 

626 

876 

1831 

1318 

1567 

727 

735 

1268 

1200 

1304 

418 

396 

635 

576 

532 

850 

1098 

2247 

727 

1923 

572 

591 

964 

895 

1009 

636 

762 

1430 

1212 

1286 

612 

618 

1077 

967 

1010 

724 

1006** 

(a) 

1637 

1993* 

693 

753 

1262 

1182 

1308 

682 

765 

1314 

1  105 

1  184 

799 

858 

1542 

1450 

1551 

765 

923** 

(a) 

1776 

1922* 

466 

492 

750 

679 

681 

254 

214 

267 

322 

248 

438 

366 

598 

592 

508 

528 

477 

766 

736 

670 

736 

897 

1726 

1403 

1715 

629 

696** 

1109 

960 

1098* 

540 

567 

860 

801 

831 

663 

699 

1157 

1036 

1114 

561 

654 

1012 

863 

978 

438 

308 

51  1 

575 

384 

616 

654 

1068 

924 

1012 

802 

849 

1569 

1446 

1568 

523 

687 

1114 

832 

1019 

263 

299 

401 

341 

352 

680 

693 

1137 

1051 

1090 

765 

1055** 

(a) 

1856 

2187* 

616 

771 

1319 

1082 

1316 

669 

798 

1425 

1118 

1252 

705 

747 

1208 

1126 

1224 

944 

1197 

2436 

1933 

2127 

498 

669 

1018 

812 

971 

795 

882 

1544 

1363 

1475 

962 

1092 

2164 

1991 

1983 

774 

726 

1310 

1288 

1260 

308 

390 

351 

354 

460 

781 

894 

1799 

1614 

1683 

793 

933 

1676 

1604 

1735 

567 

570 

946 

872 

844 

906 

1122 

2141 

1771 

1923 

394 

435 

647 

543 

575 

720 

759 

1259 

1144 

1243 

276 

299 

41  1 

353 

357 

372 

345 

480 

454 

431 

80 

131 

152 

99 

131 

669 

792 

1200 

1018 

1161 

746 

822 

1372 

1273 

1428 

847 

945 

1689 

1587 

1643 

607 

510 

780 

841 

741 

510 

411 

605 

676 

552 

670 

630 

1042 

991 

1007 

706 

699 

1190 

1145 

1184 

269 

244 

336 

327 

307 

676 

1023 

2364 

1481 

1857 

772 

999 

2217 

1744 

2217 

119 

162 

217 

149 

162 

761 

975 

1886 

1431 

1596 

682 

705 

1171 

1055 

1090 

321 

310 

520 

437 

379 

478 

621 

940 

732 

905 

563 

498 

788 

779 

710 

803 

921 

1585 

1423 

1520 

Dureau  reports.  Exceptions  are  Utica  and  Lewiston,  figures  for  which  are 
furnished  through  the  courtesy  of  Coke  Sales  Department.  Central  New 
York  Power  Com.,  Utica.  N.  Y..  and  Norman  E.  Ross.  Bursar.  Bates  Col¬ 
lege.  Lewiston.  Me.,  respectively:  .Anaconda.  Bozeman.  Bune.  Deer  Lodge 
and  Livingston  Mont  ,  through  the  courtesy  of  the  Montana  Power 
f'ompany.  Tacoma  figures  through  the  courte.sy  of  the  Tacoma  New* 
Tribune.  [T.ible  concluded  on  page  116] 
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POWERT) 


Ha* 

Ov»rh«at 

Protection 


Easy  to 
Install 


Unsurpassed  for 
Dependability 


Controls  Flow  of  Steam,  Water,  Gas  or  Other  Fluids 


Temperature  Regulator 


BETTER  CONTROL 


and  Saves  More  Money 


Often  repays  its  cost  3  to  6  times  a  year 
when  used  on: 

/  POWERS  Non  s  u  * 

RtGuuwoR^  Water  Heaters 

Industrial  Processes 


Automatically  holds  temperature  constant  at  the  right  point. 
Prevents  losses  caused  by  wasteful  OVER-heating. 


t«Ot  1MT(R  ouncT 


Heat  Exchangers 


Fuel  and  Crude 
Oil  Heaters 


Air  Compressors 
Diesel  Engines 


ONLY  POWERS  No.  11  REGULATOR 

Offers  ALL  These  Advantages 


•  Simple,  sturdy  construction.  Materials 
used  are  corrosion  resistant, 

•  Powers  bellows  has  50%  more  power 

than  used  in  the  majority  of  regulators. 
The  heart  of  a  self  operating  regulator  is 
its  bellows.  Powers  with  its  i50rr  greater 
effective  area  gives  better  control  and  its 
durable  2  piy  bellows  outlasts  ordinary 
single  ply  bellows. 

•  Valve  stem  lubricator  with  silicone  grease 
aids  easy  movement  of  highly  polished 
stainless  steel  valve  stem  and  reduces  dry¬ 
ing  out  of  packing. 

•  BETTER  CONTROL  results  from  Powers 
powerful  bellows  and  minimum  of  valve 
stem  friction. 

•  60’F.  temperature  ranges  available  with 
accuracy  of  ±1°F.  on  some  processes  and 
2  to  3°F.  on  others. 

•  Rugged  bronze  valve  bodies  with  bronze 
union  connections,  for  single  and  double 
seat  valves  thru  2",  reduce  installation 
time  and  labor.  Larger  sizes  have  flanged 
iron  body  valves. 

•  Powers  Nationwide  Service  and  24  Hour 
Delivery  in  the  U.S.A.  are  important  time 
and  money  saving  advantages. 

•  Indicating  Regulator 

^  with  easy  to  read  4"  dial 
thermometer  helps  adjust 
the  regulator  and  check 


■  Right  type  and  size  of 
*5  I  valve  is  important  for 

ll  control.  May  we  help 

— il  you  make  the  right  se- 
^  lection?  Benefit  from 
POWERS  more  than  60  years  c.xperience 
with  self-operating  regulators. 

Call  our  Clearest  office  or  icrite  us  direct 
for  Bulletin  329. 


THE  POWERS  REGULATOR  CO 


Skokie,  Ill.  |  Offices  in  Chief  Cities  in  U.S.A. 
Canada  and  Mexico  |  See  your  phone  book 

AutomaticTemperatureand  Humidity  Control 

Established  1891 


Various  Vaivu  Bodies  and  Inner  Valves  are  available.  Single  and  Double 
Seat  Valves  thru  2"  have  rugged  bronze  bodies  with  bronze  union  connections 
for  quick,  easy  installation.  Bulletin  329  gives  information  about  oil  types. 

(e88) 
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Degree-Days  for  November^  1955  (Concluded) 


City 


Lender,  Wyoming  (A)  . 

Lewiston,  Moine  (0)  . 

Lincoln,  Nebrosko  (C) . . 

Little  Rock,  Arkonsos  (A)  .... 

Livingston,  Montono  (C)  . 

Los  Angeles,  Colifornio  (C)  ... 

Louisville,  Kentucky  (A)  . 

Lynchburg,  Virginia  (A)  . 

Macon,  Georgia  (A) . 

Madison,  Wisconsin  (C) . 

Morquette,  Michigan  (C) . 

Memphis,  Tennessee  (A)  . 

Meridian,  Mississippi  (A) . 

Milwoukee,  Wisconsin  (A)  .... 
Minneapolis,  Minnesoto  (A)  .  .  . 

Moline,  Illinois  (A)  . 

Montgomery,  Alabomo  (A)  .  .  . 
Nantucket,  Massachusetts  (A)  . 

Nashville,  Tennessee  (A) . 

New  Haven,  Connecticut  (A)  . 
New  Orleans,  Louisiana  (C)  .  . 

New  York,  New  York  (C) . 

Newark,  New  Jersey  (A)  . 

Norfolk,  Virginia  (A) . 

North  Platte,  Nebrosko  (A)  .  .  . 
Oak  Ridge,  Tennessee  (C)  .  .  .  . 

Oakland,  California  (A)  . 

Oklahoma  City,  Oklohomo  (A)  . 

Omoho,  Nebraska  (A) . 

Parkersburg,  West  Virginia  (C) 

Peoria,  Illinois  (A) . 

Philodelphio,  Pennsylvania  (C)  . 

Phoenix,  Arizona  (A) . 

Pittsburgh,  Pennsylvania  (C)  .  . 

Pittsfield,  Mass.  (A) . 

Pocotello,  Idaho  (A) . 

Portland,  Maine  (A) . 

Portland,  Oregon  (C) . 

Providence,  Rhode  Island  (A)  .  . 

Pueblo,  Colorado  (A) . 

Raleigh,  North  Corolina  (A)  .  .  . 
Rapid  City,  South  Dokota  (A)  . 
Reading,  Pennsylvania  (C)  .  .  .  . 

Red  Bluff,  California  (A) . 

Reno,  Nevodo  (A) . 

Richmond,  Virginio  (A) . 

Rochester,  New  York  (A)  .  .  .  . 
Roswell,  New  Mexico  (A)  .  .  .  . 
Sacramento,  Colifornio  (C)  .  .  .  . 

St.  Joseph,  Missouri  (A)  . 

St.  Louis,  Missouri  (C) . 

Salt  Lake  City,  Utah  (A) . 

San  Antonio,  Texos  (A)  . 

San  Diego,  California  (A) . 

Sandusky,  Ohio  (C) . 

Son  Francisco,  California  (C)  .  . 
Sault  Ste.  Marie,  Michigan  (A) 

Savannah,  Georgia  (A) . 

Scranton,  Pennsylvania  (A)  .  .  . 

Seattle,  Washington  (C)  . 

SI.eridan,  Wyoming  (A) . 

Shreveport,  Louisiana  (A) . 

Sioux  City,  lowo  (A) . 

Spokane,  Washington  (A) . 

Springfield,  Illinois  (A)  . 

Springfield,  Missouri  (A)  . 

Syracuse,  New  York  (A)  . 

Tacoma,  Washington  (C)  .  .  .  . 

Toledo,  Ohio  (A) . 

Topeko,  Kansas  (C)  . 

Trenton,  New  Jersey  (C)  . 

.  Tulsa,  Oklahoma  (A) . . 

Utica,  New  York  (0)  . 

Valentine,  Nebraska  (A)  .  .  .  .  , 
Walla  Walla,  Washington  (C)  . 

Washington,  D.  C.  (C) . 

Wichito,  Kansas  (A)  . 

Williston,  North  Dakota  (C)  .  . 
Winnemucco,  Nevada  (A)  .  .  . 
Yakima,  Washington  (A)  .... 


>ffice  readings; 

(O)  Readings 

at  a  point 

on  outskirts  of  citv 

tilating’s  28th  Year  of  Publication  of 

Monthly  Degree-Day 

Data 

Xov( 

•niher 

Normal  ^ 

Season  to 

November  30, 

incl.* 

1955  j 

1954  1 

1  iy.S5-5() 

1954-SS  1 

1  Normal 

1138 

772 

1050 

1834 

1519 

1926 

788 

825 

876 

1464 

1514 

1542 

914 

589 

741 

1246 

973 

1130 

461 

362 

405 

585 

504 

525 

(a) 

667 

864** 

(a) 

1600 

1614* ' 

144 

81 

140 

208 

1  1  1 

198 

653 

559 

579 

887 

852 

862 

595 

630 

531 

859 

895 

816 

345 

360 

280 

460 

474 

343 

974 

782 

864 

1487 

1321 

1420 

1026 

808 

933 

1762 

1689 

1712 

487 

431 

432 

645 

595 

575 

398 

350 

338 

548 

485 

428 

939 

736 

831 

1416 

1223 

1393 

1173 

795 

960 

1732 

1483 

1576 

914 

722 

786 

1341 

1175 

1245 

354 

360 

304 

486 

467 

373 

(a) 

568 

615 

(o) 

957 

1098 

574 

498 

471 

788 

728 

647 

695 

651 

663 

1078 

1042 

1119 

189 

150 

141 

203 

183 

146 

627 

569 

561 

839 

826 

863 

639 

601 

603 

888 

888 

951 

41  1 

442 

408 

533 

591 

569 

1063 

737 

846 

1652 

1312 

1391 

610 

599 

550 

877 

845 

775 

353 

282 

336 

638 

476 

569 

595 

392 

459 

751 

545 

620 

964 

575 

783 

1334 

970 

1202 

665 

630 

600 

951 

961 

928 

873 

689 

759 

1245 

1069 

1  184 

551 

554 

516 

723 

770 

768 

181 

39 

182 

182 

53 

195 

693 

615 

612 

998 

939 

966 

887 

826 

843 

1602 

1488 

1599 

960 

739 

873 

lo52 

1488 

1543 

861 

785 

825 

1608 

1464 

1539 

656 

397 

534 

1044 

779 

899 

71  1 

658 

672 

1153 

1060 

1  160 

804 

609 

771 

1  143 

978 

1228 

500 

530 

387 

696 

732 

515 

1203 

665 

891 

1802 

1337 

1584 

657 

630 

588 

926 

918 

930 

395 

364 

319 

445 

438 

378 

762 

700 

744 

1398 

1387 

1352 

555 

561 

498 

750 

786 

741 

812 

701 

759 

1337 

1217 

1332 

500 

437 

501 

634 

607 

665 

361 

378 

321 

417 

459 

413 

863 

566 

600 

1167 

878 

882 

650 

521 

570 

868 

790 

810 

873 

622 

771 

1367 

1114 

1240 

222 

142 

201 

250 

171 

226 

154 

64 

147 

209 

99 

223 

(a) 

670 

684 

(a) 

1004 

1077 

273 

245 

237 

630 

477 

475 

1049 

858 

1005 

1900 

1802 

1942 

283 

328 

225 

370 

435 

263 

813 

702 

693 

1286 

1139 

1  197 

708 

404 

540 

1245 

882 

1003 

1238 

693 

957 

1914 

1450 

1774 

351 

285 

305 

430 

366 

358 

1078 

661 

885 

1515 

1170 

1418 

1  101 

696 

879 

1888 

1496 

1592 

806 

658 

666 

1151 

1023 

981 

695 

529 

615 

948 

808 

925 

790 

717 

714 

1272 

1186 

1227 

709 

428 

579 

1264 

932 

1131 

843 

717 

756 

1282 

1  149 

1245 

771 

487 

630 

1006 

755 

913 

633 

61  1 

582 

892 

900 

922 

560 

367 

462 

689 

502 

632 

834 

757 

781  ** 

1347 

1313 

1393’ 

1  162 

691 

891 

1748 

1337 

1497 

891 

464 

675 

1335 

930 

1076 

573 

567 

510 

755 

793 

773 

718 

467 

597 

933 

693 

848 

1497 

776 

1  101 

2294 

1683 

1967 

921 

766 

822 

1641 

1565 

1510 

1008 

635 

807 

1692 

1336 

1403 

l''or  footnoteN,  see  page  114. 
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Now  Herman  Nelson  brings  you  years-aheod  features 
in  a  new  ’’packaged”  Unit  Biower! 


Save  time^  make  specifying  easier  with  ready-to-install  Unit  Blowers 


A  Complete  Package  Aiul  <Msy  to  install!  Yon  can  select  a  unit  to  suit  vonr  exact  needs  in  inoinents.  \o  sepa¬ 
rate  l).ise  lavont  is  needed  lor  motor  and  Ian;  no  \'-l)elt  rlrive  lias  to  he  installed  and  aliened;  no  separate  belt  i^nard 
or  Weather  protection  need  he  lahrieated  and  installed.  No  si'parate  parts  to  figure. 

So  Easy  To  Service  -  I'or  routine  ser\ieing,  Herman  Nelson  I'nit  Blowers  are  the  most  acccssit)Ic  blowers  von 
can  specify  or  hoy.  Hinged  weather  cover  always  fits;  outboard  sheave  eliminates  need  tor  hearing  removal 
when  belts  replaec;cl.  .Adjustable  motor  inonnting  may  he  adjusted  np  or  down,  or  side  to  side  —  (jniekly. 
Compact,  Space-Saving  ^on  save  valuable  floor  space  —  can  install  a  trim  unit  in  spaces  where  more  eiim- 
hcTsome  ecjiiipment  would  not  fit.  Weatherproof  cover  may  even  he  openc-d  vertically  where  space  is  limited. 

Wide  Range  of  Unit  Sizes  — (dioose  from  capacities  of  370  efm  to  25,000  efm.  New,  advanced  design  models 
to  handle'  supply  and  exh.mst  instalhitions  in  schools,  hospitals,  stores,  industrial  plants,  ehemieal  laboratories  — 
anywhere  son  haxc'  a  blower  application. 

Forwardly  Curved  and  Backward  Inclined  Wheels  -  \\  c-atherproof  cover  and  belt  guard  •  Inlet  side 
pedc'stal  (all  mode  ls  12"  np )  •  Statically  and  dymimieally  balanced  whc'els  •  Sturdy  housings  are  Bonclerite 
finished  to  resist  rust  .md  corrosion. 


W  rite  for  .  .  .  new'  catalog  on  Hc-rman  Nc'lson  I'nit  Blowc'rs.  Get  «//  the  facts  on  rc-ady-to- 
install  ‘‘paekagc'd”  units  clesignc'd  to  simplify  your  specifying  job,  save  time  in  installation. 
Rc'inemlier,  bc'tter  air  is  our  businc'ss,  our  on/i/  business  for  more  than  thirty  years.  Address 
.Ame  rican  .Air  Filter  Co.,  Inc.,  294  Central  Ave.,  Le)uisville  8,  Ky. 


merican 


A.rF 


i 


ilter 


UNiY  HEATERS 


INDUSTRIAL  HEATERS 


COMPANY,  INC. 

General  Offices,  Louisville,  Ky. 

Plants  in  Louisvilla,  Moline  (III.).  Merrison  (III.),  Chicago 
and  Montreal  (Canada) 


Better  Air  Is  Our  Business 


CENTRIFUGAL  FANS 


1 


e: 


INDUSTRIAL  EXHAUSTERS 
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NEWS  OF  THE  MONTH 


BOILER  FOR  NAVY 

Is  a  prototype  unit  for  program  to  standardize  pack¬ 
aged  boilers  for  the  generation  of  heat  and  steam. 

A.<i  part  of  a  standardization  program  started  after  the 
war.  the  L.  S.  Navy  will  shortly  rereiye  deliyerx  of  a 
prototyjie  packaged  holier.  The  boilers  design  will  set 
the  Nayy  standards  for  factory  assemhled  units  of  this 
t\pe  in  capacities  ranging  from  lOdtOO  to  25.(M)0  Ih  of 
steam  per  hr. 

In  the  Spring  of  194<>  a  superficial  siiryey  of  the  Xayy's 
facilities  for  the  generation  of  heat  and  steam  revealed 
a  lack  of  standardization  in  general  arrangement,  in 
design  factors,  in  maintenance  and  operational  pro¬ 
cedures.  and  inadecjuacies  in  metering  and  control  equip¬ 
ment.  Some  of  the  plants  of  larger  cai)acity  had  been 
built  primarily  for  coal  fuel  but.  because  of  disturbances 
in  the  labor  market  affecting  the  availability  of  coal,  had 
also  beer!  erpripped  for  oil  fuel. 

I  he  |)rototv  pe  boiler  to  be  receiv  ed  bv  the  \av  v  is 
now  undergoing  factory  testing  by  its  builder.  Superior 
(imnbustion  Industries.  Inc.  It  has  a  capacity  of  12.o()0  lb 
of  steam  per  hr.  and  is  designed  primarily  for  firing  coal, 
with  a  prctvision  for  changeover  to  oil  t»r  gas.  It  is 
erjuipped  w  ith  Riley  Stoker  (^).'s  v  ibrating  grate,  mechani¬ 
cal  ash  discharge,  and  spreader  stokers. 

•  DESIGN. — Among  the  important  design  features  of  this 
boiler  is  the  elimination  of  the  high  refractory  base  pre¬ 
viously  em()loved  for  small  ca|)acitv.  packaged  water  tube, 
oil  or  gas-fired  steam  generators  when  converted  for 
coal  firing.  The  base  for  this  packaged  bctiler  is  15  in. 
high,  and  the  boiler  chill  line  extends  to  the  grate  level. 

The  boiler  tube  arrangement  is  of  the  basic  A-tv  pe.  and 
the  conversion  from  solid  to  licjuid  or  gaseous  fuels  may 
be  made  in  less  than  bO  hours.  I  his  allows  bu  a  com¬ 
plete  changeover  on  ^  weekend.  The  boiler  itself  is 
completely  assembled  and  designed  to  prov  i<le  the  proper 
low  heat  release  (not  over  55.(K)()  Rtu  per  cu  ft  of  fur¬ 
nace  volume)  required  for  coal  firing.  The  use  of  re¬ 
fractory  or  castable  baffles  has  been  eliminated  by  substi¬ 
tuting  chrome  alloy  steel.  Design  also  provides  for  fuel 


reinjection  and  over-fire  air  systems  on  both  -ide  walls 
and  through  the  bridge  walls. 

The  boiler  is  supplied  w  ith  a  control  panel  im  hiding  all 
pi|)ing  and  wiring  necessary  for  fully  automatic  firing 
with  coal,  oil,  or  gas,  ('.hangeover  of  controls  i*  achieved 
by  thniwing  switches. 

•  INSTALLATION. — Because  the  Navy  is.  in  some  cases, 
administrativelv  best  eipiipped.  it  eonstructs  some  jdants 
for  the  Air  Force.  Two  of  the  prototype  boiler-  will  be 
installed  at  the  Klamath  Falls  Air  Force  Rase.  Klamath 
Falls.  Oregon. 

I  he  Navy  Department  is  believed  to  he  the  world's 
largest  user  of  land  bast'd  boilers.  It  is  estimated  that 
iqtwards  of  12.000  boilers  were  in  operation  during  the 
last  heating  season.  Not  all  are  used  for  heating  seivict' 
onlv,  many  are  of  small  capacity.  Included  are  rated 
capacities  ranging  from  bIMI.OOO  Rtu  per  hr  to  200.000  lb 
of  steam  per  hr;  highest  pressures  are  2500  p-ig:  land 
maximum  steam  temjH'iature  is  IlOO  deg  F.  I’erhaps  the 
majority  operate  at  15  psig  or  less.  The  annual  cost  for 
coal  is  approximately  S 1 0.500.000.  and  the  t  o-l  f(»r  oil 
and  gas  fuel  is  slightly  less  than  twice  that  amount. 


ASRE  CONVENTION 

held  at  Atlantic  City,  N.  J.;  6  charters  granted  for 
new  chapters;  present  officers  continue  to  June. 

Ihree  technical  sessions,  three  conference-  and  one 
forum  were  arranged  as  part  of  the  program  for  the  fifty- 
first  annual  meeting  of  the  American  .^ocietv  of  Refrig¬ 
erating  Fngineers  held  at  the  Travmore  Motel.  Atlantic 
(5ty,  N.  J.,  December  1  to  5.  About  *500  members  and 
guests  attended. 

f'ursuant  with  a  change  apj*roved  earlier  bv  the  mem¬ 
bership,  a  change  will  take  place  in  the  date  for  the 
annual  meeting  and  this  marks  the  last  of  the  annual 
meetings  held  in  December.  The  next  annual  meeting  will 
be  held  in  Cincinnati.  Ohio,  June  .5  to  0. 

•  OFFICERS. — Because  of  the  transition  period  from  the 

Officers. — Because  of  the  transition  period  from  the 

j)ast  annual  meeting  until  the  one  to  be  held  next  June, 
the  present  officers  are  held  over  until  the  Cincinnati 
meeting  when  new  officers  will  be  installed.  The  present 
officers  are  Leon  Ruchler.  Jr.,  president:  (!.  M.  \shley, 
first  vice  president;  H.  F.  Spoehrer.  second  vice  presi¬ 
dent;  Cecil  Boling,  treasurer. 

•  PAPERS.— \hs  tracts  are  given  of  some  of  the  papers 
jtresented  at  the  technical  sessions.  \\’.  L.  Ibdiadav  of 
llolladav  and  Westcott.  consulting  engineers.  Los  \iige!es, 
(lalif..  spoke  on  Heat  Transfer  at  .'‘imulated  Altitudes. 
J  he  paper  briefly  rev  iewed  the  |)roblems  of  heat  transfer 
in  a  temperature-altitude  chamber,  and  both  the  analytical 
and  experimental  work  done  on  refrigerant  film  transfer. 

^Continued  on  page  120) 
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i  hii  mui.h  I  hint  rue)  ^.nect 


Our  doctors  still  don’t  know 
xchy,  but  if  you  are  a  man 
over  45  you  are  six  times  as 
likely  to  develop  lunt?  cancer 
as  a  man  of  your  ajje  twenty 
years  ago.  They  do  know, 
however,  that  their  chances 
of  saving  your  life  could  be 
about  ten  times  greater  if 
they  could  only  detect  can¬ 
cer  long  before  you  yourself 
notice  any  symptom.  (Only 
1  in  every  20  lung  cancers  is 
being  cured  today,  largely 
because  most  ca.ses  progress 
too  far  before  detected. ) 


^  . . .  supply  positive,  adequate, 

uniform,  motorized  draft  at  all  times 


That’s  why  we  urge  that  you 
make  a  habit  of  having  your 
chest  X-rayed  every  six 
months,  no  matter  how  well 
you  may  feel.  The  alarming 
increase  of  lung  cancer  in 
men  over  45  more  than  jus¬ 
tifies  such  precautions.  Far 
too  many  men  die  need¬ 
lessly! 

Our  new  film  “The  Warning 
Shadow”  will  tell  you  what 
every  man  should  know 
about  lung  cancer.  To  find 
where  and  when  you  can  see 
this  film,  and  to  get  life¬ 
saving  facts  about  other 
forms  of  cancer,  phone  the 
American  Cancer  Society 
office  nearest  you  or  simply 
write  to  “Cancer”— in  care 
of  your  local  Post  Office. 


The  ever-increasing  number  of  these 
deluxe  roadside  hostelries,  complete 
with  all  modern  conveniences,  many 
with  swimming  pools,  nurseries,  restau¬ 
rants,  etc.,  indicates  the  success  of  this 
growing  business  in  meeting  a  public 
demand. 

In  planning  new  establishments  or  en¬ 
larging  the  facilities  the  low  stream¬ 
lined,  attractive  design  characteristic  of 
the  motel  makes  a  tall  unsightly  chimney 
out  of  the  question.  And  unnecessary, 
too,  for  WING  motorized  Draft  Inducers 
provide  positive,  uniform,  adequate  draft 
for  boilers  and  furnaces,  independent  of 
weather  conditions.  Easily  installed,  and 
in  addition  to  their  other  advantages, 
pay  for  themselves  in  higher  fuel-burn¬ 
ing  efficiencies.  Most  always  they  cost 
less  than  a  tall  stack. 


Write  at  once  for  comprehensive  bulle' 
tin  No.  1-56.  No  obligation. 


L.J.Win^  M%Co. 

’’actorieg:  Linden,  N.J.  and  Montreal.  Can.  !' 


158  Vreeland  Mills  Road/  Lindexi/  N.  J. 


Factoriee:  Linden,  N.J.  and  Montreal,  Can. 


L.  J,  Wing  Mfg.  Co.,  Linden,  New  Jersey  AC-1 
Please  send  me  Bulletin  1-56 — Draft  Inducers 


State. 


American 

Cancer 

Society 
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ASRE  CONVENTION 

(Continued  from  page  1U>I 

fin  efliciency.  and  air  side  film  factnr.  Charts  were  pre¬ 
pared  for  estimating  temperature  difference  between  fin 
surface  and  refrigerant,  with  corrections  for  refrigerant 
temperature:  for  estimating  air  side  film  factor  at  veloci¬ 
ties  from  UK)  to  1().(MM)  fpm.  altitudes  from  sea  level  to 
UK), 000  ft  and  fin  spacings  from  4  to  12  per  inch,  lladia- 
tion  was  discussed  and  probable  rates  of  radiation  heat 
transfer  calculated. 

Cascade  Hefrigeration  S\  stems  for  I  Itra-low  Tempera¬ 
tures,  were  described  bv  D.  J.  Missimer.  Pacific  Hefrigera¬ 
tion  Company.  Los  Angeles.  Calif.  The  lowest  tempera¬ 
tures  possible  are  limited  primarilv  bv  the  maximum  com¬ 
pression  ratio  allowable  and  bv  the  control  devices.  Cas¬ 
cade  systems  using  the  relativelv  new  high  pressure  re¬ 
frigerants  greatly  simplify  the  design  and  fabrication  of 
ultra-low  refrigeration  eijiiijunent.  Such  svstems  may  b<- 
economically  emplovcd  for  air  or  product  temperature' 
from  zero  to  — 12()F.  (ienerallv  standard  components, 
including  evaporators,  expansion  valves  (except  for 
charge),  compressors,  oil  se|)arators  and  heat  exchangei' 
may  be  used  throughout  without  modification.  The  cas- 
!  ade  condenser  to  transfer  heat  from  the  low  to  high 
'tages.  is  somewhat  special. 

1  he  Heaction  Hetween  Klectrical  Insulating  I’aper  and 
.Monochloroflifluoromethane  was  covered  bv  H.  .M.  Kls(‘\ . 

estinghouse  Hesearch  Laboratories  and  L.  Mowers. 
W  estinghouse  Llectric  Appl  iance  I)ivisi(m.  Paper  and 
other  forms  of  cellulose  are  widelv  used  as  electrical  i>; 
sulating  materials  in  hermetic  refrigerating  motors.  Ac¬ 
celerated  aging  tests  of  these  materials  at  both  2.')7  and 
d()2  deg  I  show  that  cellulose  deteriorates  manv  time- 
faster  when  it  is  heated  in  an  atmosphere  of  monochloro- 
dilluoromethane  than  when  tested  in  the  presence  of 
1  )ichlorodifluoromethane.  Cellulose  is  rapidly  embrittled 
by  the  former  gas  after  which  it  graduallv  changes  in 
color  t<»  a  dark  brown  or  black.  The  experiments  are  of 
interest  because,  unlike  cellulose,  most  organic  electrical 
insulating  materials  deteriorate  fa>^ter  in  the  presence  of 
dichlorodilluoromethane  than  in  the  presence  of  the  other 
ga.«. 

P.  K.  (daser.  Arthur  1).  Little.  Inc.,  and  (!.  L.  Ka\a?i. 
head  of  Mechanical  Lngineering  Department.  (Columbia 
Lniversity,  prepared  a  jeaper  on  Variatioti  of  'Ihermal 
("fmductivity  with  Tem|)erature  of  Insulating  Powders. 
1  he  authors  described  the  experimental  procedure  for  the 
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measurement  of  a  small  temperature  rise  at  a  point  in 
an  infinite  solid  due  to  a  continuous  line  s<»urce.  Tests 
were  carried  out  in  a  range  from  70  to  .TOO  deg,  using 
several  gases  and  pressures.  The  ovcm-all  accuracy  and 
reproducibilitv  of  the  test  results  was  estimated  to  be* 

^  27r. 

K.  H.  Que'cr  and  K.  H.  McLaughlin  of  Queer  and 
McLaughlin,  consulting  e*ngineH*rs.  prejeaie-el  a  paper  on 
A  Field  F\  ablation  of  the  Per.birmance  of  Vapor-vemted 
Insulation  in  a  Large  Fren-zer  Warehouse.  It  describes  a 
new  (Mineept  in  e-olel  storage  free*zer  wall  eh'sign  so  that 
the*  wall  is  fre*e*  to  bre*athe*  to  the  interior  cold  spae*e  and 
i.s  |)rote*e  te*d  b\  a  vapor  barrier  on  the  warm  side*. 

Dr.  Walter  O.  W  al'\i*r.  dean.  Division  of  He'seareh  and 
Industiw.  and  Jame*s  l>.  I loe*ste'ttli*r.  I  nive-rsity  e»f  Miami. 
ga\e  the  results  of  .\  Stuelv  of  the*  Water  Sorption  ('.har- 
acteristies  of  Silica  (iel.  Activated  .Mumina  and  .Anhy¬ 
drous  Lale-ium  Sulfate*.  I'he  studie*s  indieate*el  that  the 
ze*ro-ael, sorption  point  for  silica  gel  is  reproducible  after 
repeate*d  activation  water  exposure  cyele*s;  that  for  acti¬ 
vated  alumina  is  not  reproducible;  for  anhydrous  calcium 
sulfate  it  i.s  le*ss  re*producible  than  that  of  silica  ge*l;  and 
that  there*  is  no  significant  elifferenee  in  the  ri*proeluci- 
bilitv  of  their  zero-sorjition  point  for  atmospheric  activa¬ 
tion  as  e-omj)are*el  with  vacuum  aetivation,  exeept  for 
ae'tivate*d  alumina. 

W.  II.  De*(  ke*r,  L.  15.  Smith  and  A.  D.  'l  urissini,  (ien- 
eial  Lh(*mical  He*se*ar<h  Laboratorv.  \lli(*d  (diemical  & 
D\e  (j»rp..  are  authors  of  the*  paj)e*r  Determination  of 
Hoiling  Point  and  Boiling  Hange  of  Hefrigerants.  It 
deseribes  a  new  apparatus  for  aecurate*ly  eletermining 
the*se*  two  \alue*s  of  fluorinate*d  hvdroearbon  refrigerants 
and  ae*rosol  disper'ants.  Fxperimental  data  were  included. 

A  r(*.-e*areh  program  de*signt*el  to  accumulate  informa¬ 
tion  on  the*  condensation  of  Freon-12  in  heirizontal  and 
im  lined  tube*s  was  initiate*d  b\  ASHF  in  coeijKmation  with 
the  Kansas  .State  (College  Lngine'i*ring  Fxpi*riment  Station, 
l  indings  of  this  stuely  were*  |»re*sente*d  in  a  pajier  b\ 
Hie  hard  (].  Potter,  assistant  ele*an  and  Surendra  P.  Patel, 
graduate  re*se*areh  assistant.  Department  of  Mechanieal 
Lngine*e*ring.  Kansas  State  Lollege*.  tith*d  ('ondensation  of 
I  ri*on-12  in  a  Horizontal  Tube*. 

•  NEW  CHARTERS. — The  soeietv  grante*d  eharters  to  six 
new  ehajiters  as  follows:  Southern  (ionner*ticut,  Ceilumbus 
(Ohioi.  South  Florida.  Florida  West  (ioast,  Rochester. 
\.  \  and  .San  .b»aejuin  (Fresnol,  (ialif.  I  hese  e*harters, 
{Continued  on  page  122 1 
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Elevation  of  Scandinavia’s  Power  Plant 


Scandinavia  increases  steam 
capacity,  cuts  costs 
burning  coal  the  modem  way 


^X  ith  its  old  power  equipment  t)verloaded  by  an 
ever-increasinj'  demand  for  steam,  Scandinavia 
Belting  ('o..  (Charlotte,  took  stock  of  its 

p«)wer  situation.  Boiler  room  efficiency  was  low 
and  maintenance  excessive;  pressure  fluctuated 
and  labtir  ct)sts  had  become  a  problem.  Deciding 
to  moderni/e,  Scandinavia  instituted  a  survey  of 
all  availabU  fuels.  On  the  basis  of  cost,  coal  was 
cln)sen.  Today,  after  moderni/ation,  Scandinavia’s 
power  plant  has  increased  steam  capacity  ISO',, 
reduced  fuel  costs  1  5' and  cut  labt)r  costs  "’O' , . 
Increased  efficiencs  and  automatic  operation  have 
reduced  the  work  force  and  assured  a  dependable 
steam  suppiv  at  steadv  pressure  with  ample 
reserve  for  load  growth.  In  addition,  the  clean¬ 
liness  «)f  the  new  plant  has  been  an  important 
faettir  in  raising  the  morale  of  the  employees. 


you  should  know  about  coal 


In  most  industrial  areas,  bituminous  coal  is  the  lowest- 
cost  fuel  available  •  Up-to-date  coal  burning  equipment 
can  give  you  1 0%  to  40%  more  steam  per  dollar 
•  Automatic  coal  and  ash  handling  systems  can  cut 
your  labor  cost  to  a  minimum  •  Coal  is  the  safest  fuel  to 
store  and  use  •  No  smoke  or  dust  problems  when  coal  is 
burned  with  modern  equipment  •  Between  America's  vast 
coal  reserves  and  mechanized  coal  production  methods, 
you  can  count  on  coal  being  plentiful  and  its  price 
remaining  stable. 

lor  further  information  or  additional  case 
histories  showing  how  other  plants  have  saved 
money  burning  coal,  w  rite  to  the  address  below. 

NAIIONAI.  COAL  ASSOCIA HON 
Southern  Building,  Vi  ashington  S,  D.C. 
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ASRE  CONVENTION 

U'.ontinued  from  page  120 1 

which  will  he  fonnallv  presented  at  the  next  eon\ention. 
brings  the  total  of  chapters  to  44. 

•  MEETINGS. — The  next  annual  meeting  will  he  at  the 
Sheraton  Gibson  Hotel,  (lincinnati.  Ohio.  June  2  to  (». 

The  semi-annual  nuH'ting  is  scheduled  for  the  Hotel 
Statler.  Boston,  Mass..  November  2(>  to  2«>. 

Ihe  19.57  annual  and  semi-annual  meetings  are  to  be 
held  respectively  at  Miami.  Ma..  and  Ghicago.  111. 

In  19.5b  there  will  be  a  joint  coinention  with  the  Ameri¬ 
can  Society  of  Heating  and  Air-conditioning  Kngineers. 

•  AWARDS. —  The  (Chicago  trophv  for  the  greatest  net  in¬ 
crease  in  membership  was  awarded  to  the  Kansas  City 
.section.  It  will  be  the  practice  of  the  society  to  ])resent 
all  awards  at  the  annual  meeting  with  the  exception  of 
the  best  section  paper  atid  the  Chicago  tropin.  The  latter 
two  will  be  presented  at  the  semi-annual  m(*eting. 


AIR  SPACE  INSULATION 

studied  at  Bureau  of  Standards  and  analyzed  by  re¬ 
flective  insulation  manufacturer. 

Becent  research  on  the  insulation  value  of  air  spaces 
in  walls  by  H.  K.  llobinson  and  f  .  J.  I’owlitch  of  the  Na¬ 
tional  Bureau  »»f  Standards,  under  the  directi(*n  of  K.  S. 
Dill,  chief  of  its  Heating  and  Air-(h)nditioning  Section, 
has  resulted  in  findings  published  In  the  Housing  and 
Home  f  inance  Agency  in  Housing  Research  Paper  No. 
32.  a  booklet  entitled  The  Thermal  Insulating  \  alue  of 
Air  Spaces. 

An  interpretative  review  and  anaivsis  of  the  Robinson 
and  Powlitch  findings  has  been  made  bv  Alexander 
Schwartz,  president  of  Infra  Isulation,  Inc. 

Apart  from  vertical  or  horizontal  (uientation.  savs  Mr. 
Schwartz,  the  two  factors  which  have  significant  effect  on 
the  thermal  resistance  value  of  reflective  air  spaces  are 
the  temperature  difference  between  the  bounding  surfaces, 
and  the  depth  of  the  space. 


2MUECTIVI  3REFIECTIW  4  REFLECTIVE  S  REFLECTIVE  6  REFLECTIVE 
SPACES  SPACES  SPACES  SPACES  SPACiS 


•  HEAT  FLOW. —  I  he  insulating  value  of  a  reflective  space 
in  both  the  up  atid  down  liE'at  fhivv  directions  increases 
with  increasing  depth  up  to  about  .'Ho  inches,  after  which 
further  increase  seems  to  hav«*  negligible  effect.  The  great¬ 
est  part  of  the  insulating  value  comes  iu  the  first  inch  of 
space.  In  the  sid«*  heat  How  direction,  a  maximum  insulat¬ 
ing  effe«t  is  obtain(‘d  with  spaces  about  1  inch  in  depth; 
for  greater  thicknesses,  the  insulating  value  fii>t  decreast;s 
slightiv  and  then  increas«-s  verv  slowly  for  depths  of  2 
inches  or  mor»‘.  Kxcept  for  downward  heat  How.  the 
changE's  of  insulating  value  of  rellective  air  sjTaces  with 
>i|)ac«'  depth  are  less  than  15G  for  de|»th«;  greater  than 
about  one  inch.  Mr.  .Shwartz  points  out. 

•  SPACE  EFFECT.  — ''GonsiLh’i ablv  more  important  is  the 
fact  that  the  in.<ulating  vabn*  of  a  rellectiva*  'jiace  with 
heat  How  in  anv  din’ction.  increa'e>  markedlv  a-  the  tem¬ 
perature  difference  between  it>  bounding  surfaces  de¬ 
creases  and  causes  a  significant  <h‘crease  in  convt'ction. 
It  is  important  becau.-e.  i-xcept  for  heat  How  v«‘rticallv 
downward,  halving  the  temperature  difference  across  a 
space  increases  its  insulating  value  cim^iderablv  more 
than  halving  its  depth  mav  (h‘crE-ase  it.  providing  the  final 
depth  is  not  les.s  than  about  one  inch.  ' 

For  this  reason,  he  saitl.  for  lu'at  flowing  in  the  up 
and  lateral  din*ctions,  suc<essive  rellective  air  spaces,  one 
behind  the  other,  follow  a  law  of  appr»*ciating  returns. 

For  example,  assume  heat  to  be  flowing  up  in  a  group 
of  b-inch  ceiling  joist  spaces,  with  ordinarv  fixed  boun¬ 
dary  temperatures  i  see  illustration  of  joist  spaces  i.  Also 
assume  that  the  depth  of  the  first  space  is  divided  in  half 
by  an  aluminum  sheet:  that  the  next  space  is  divided  in 
three  jiarts  bv  two  aluminum  sh<*<‘ts  c*‘nt*‘red  I  itich  apart; 
the  next  space  divided  in  four  parts  with  three  sheets 
centered  1  inch  afiart;  the  next  in  fiv«*  parts  with  four 
sheets;  and  the  last  in  six  [larls  vvith  five  sheets. 

{Continued  on  page  124i 


UP-HEAT 

DOWN-HEAT 

SIDE-HEAT  1 

3  REFLECTIVE  SPACES 

C  FACTOR 

U  FACTOR 
Attic  FlMf 

(roof  eiduded) 

U  FACTOR 

CtiliRg  A  RmI 

(unfloofAd  onlc) 

C  FACTOR 

U  FACTOR 
Attic  FiMr 

(roof  eicludcdl 

U  FACTOR 
Ciiliiii  i  Reef 

(unfloored  ottic) 

U  FACTOR 
Fleer  Over 
Criwl  SpKe 

C  FACTOR 
Well 

U  FACTOR 

Well 

2  aluminijm  sheets 

.143 

.107 

.102 

.043 

.039 

.038 

.051 

.102 

.077 

4  REFLECTIVE  SPACES 
3  aluminum  sheets 

'  ♦  ♦  *  *  •  t  r  ' 

.105 

.083 

.081 

.036 

.034 

.033 

l040 

.069 

.057 

5  REFLECTIVE  SPACES 
4  aluminum  sheets 

»  «  «-  t  t  *  T  t  - 

.082 

.068 

.066 

.032 

.030 

029 

.033 

.051 

.044 

6  REFLECTIVE  SPACES 
5  aluminum  sheets 

I  1  E  t  t.  .  t-»- 

>  <  •  1  1  >  >  > 

.067 

.058 

.056 

.029 

.027 

.027 

.028 

.041 

.037 
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MOTELS 

HOTELS 

HOMES 

OFFICES 

HOSPITALS 

and 

General  Buildings 


Conceal-X  is  built  to  save  you  money,  make  you  money,  and  to  better 
satisfy  your  customer.  It  is  a  real  space  saver  designed  for  use  in  out 
of  the  way  places  and  with  the  capacity  to  do  a  big  job  quietly.  Recom¬ 
mended  for  motels,  dwellings  and  buildings  for  Winter-Summer  air 
conditioning.  Conceal-X,  installed  in  vestibules,  overhead  entrance 
ways,  plenums,  closets  or  hallways  with  or  without  false  or  furred  ceil¬ 
ings,  provides  horizontal  discharge  to  one  or  several  adjacent  rooms. 
Best  of  all,  Conceal-X  incorporates  the  Peerless  patent-applied-for  Hi-F 
finned  construction  that  gives  you  greater  B.T.U.  efficiency  year  after 
year.  May  we  send  you  bulletin  and  specifications? 


PEERLESS  OF  AMERICA,  INCP 

MANUFACTURERS  OP  REFRIGERATION  AND  AIR  CONDITIONING  C  O ILS.  S I N  C  E.  1  9  1  2 


D«pt.  A,  8S30  N.  PULASKI  ROAD.  CHICAGO  30.  1 1. 1...  U.3.A. 


FOR  USE  WITH  FREON 
OR  WITH  HOT  AND 
COLD  WATER 


FOR  REMOTE  INSTALLATIONS  ON 
NEW  OR  OLD  CONSTRUCTION 
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AIR  SPACE  INSULATION 

(Contimted  from  pa^e  122  I 

I  he  iiis^iilaliiig  value  of  each  of  llie  rellcTtive  spaces 
thus  formed,  follows  a  palterii  of  increase  as  the  number 
of  suhdiv  isions  of  the  joist  space  increases.  In  other  words, 
each  1-inch  reflective  air  space  where  the  joist  has  been 
subdivided  in  six  parts,  has  greater  iiusulating  value  than 
each  similar  1-inch  spac-e  where  the  joist  has  been  sub- 
dividtnl  in  fi\e  parts;  which  in  turn  has  greater  value  than 
each  1-inch  space  where  there  are  four  subdi\ isions.  etc. 

I  his  means  of  course,  that  the  total  insulating  value  in 
an  8  inch  joist  space  of  six  such  rellective  air  spaces  is 
more  than  tw  ice  that  of  three  such  s|>aces.  imtre  than  50^ 
better  than  four  such  spaces. 

I  he  explanation,  according  to  Mr.  Schwartz,  is  a  lower 
temperature  dillerence  across  each  subdivided  space 
where  there  are  more  subdivisions.  The  more  the  space 
is  divided,  the  greater  is  the  division  of  the  original 
spread  of  temperatures;  and  so  each  sj)ace  carries  a 
smaller  burden  of  temjK*rature  difference.  This  means  a 
decrease  in  convection  and  a  corresponding  increase  in 
the  insulating  value  of  each  space. 

•  LIMIT.— This  hohls  true  down  to  space  depths  of  about 
1  inch,  below  v^hich  the  diminution  in  insulating  value 
due  to  increase  in  conduction  because  of  lessening  the 
depth,  becomes  the  controlling  factor. 

A  similar  type  of  effect  can  be  noted  for  lateral  heat 
llow.  For  vertically  downward  heat  flow  this  appreciation 
of  value  does  not  obtain. 

The  C  and  L  values  on  the  chart  of  thermal  factors 
were  calculated  hy  Mr.  Schwartz  on  the  basis  of  work  done 
by  the  National  Bureau  of  Standards  as  reported  in  Hous¬ 
ing  and  Home  Finance  Agency  Research  Paper  .‘f2.  Struc¬ 
tural  composition  of  wall,  floor  and  ceiling  and  the  in¬ 
side  and  outside  temperatures  are  the  same  as  those  used 
for  calculated  values  by  the  Bureau  of  Standards.  The  ceil¬ 
ing  joist  space  was  taken  as  7*’s  inches  dc*ep,  wall  stud  and 
sj;ace  as  3-’',s  inches,  and  floor  joist  space  as  9%  inches. 
(  F  or  o  and  6  space  side  heat  flow,  5  ;,s  inches  stud  space 
was  used.)  The  roof  was  taken  as  asphalt  shingles  or  roll 
roofing  on  25/.32-inch  solid  wood  sheathing. 


ANNUAL  MEETING 

of  heating  and  air  conditioning  engineers  will  hear 
16  papers  in  Cincinnati,  Keeton  to  be  honored. 

The  62nd  Annual  Meeting  of  ASHAF]  will  be  held 
Januarv  23  to  25,  1956  in  the  Sheraton-Gibson  Hotel, 
(ancinnati,  O. 

tiomprised  of  eight  sessions,  the  Annual  Meeting  will 
be  called  to  order  Monday  morning,  January  23,  by 
President  John  F'.,  Haines,  Minneapolis,  Minn.  At  that 
time  reports  will  be  given  by  the  officers.  Council  and  the 
Committee  on  Research.  There  also  will  be  discussion  and 
action  on  several  proposed  amendments  to  the  Society’s 
by-laws.  During  the  three-day  meeting,  16  papers  will  be 
presented,  including  several  from  the  ASHAE  Research 
i.aboratorv  and  cooperating  universities.  Symposium  dis¬ 


cussions  on  high  velocity  air  distribution  and  air  pollu¬ 
tion  b\  authoritative  panels  will  take  place  Wednesday 
afternoon. 

The  general  chairman  of  the  Cincinnati  (Jiapter  (.om- 
mitlee  on  Arrangements  is  Arthur  W  .  F.dwards.  a  member 
of  the  Society’s  Council.  He  is  assisted  by  \  ice  (Chairman 
Haroltl  F.  Russell.  The  honorary  chairman  is  Howard  E. 
Sproull.  who  served  as  treasurer  of  the  Society  in  1951 
and  was  a  member  of  Council  from  1948  to  1951. 

•  PROGRAM. — The  Societ\’s  Program  and  Papers  Com¬ 
mittee,  under  the  chairmanship  of  Arthur  J.  Hess,  1954-5.) 
Council  member,  Los  Angeles,  C.alif.,  has  selected  the 
following  technical  papers; 

Monday  January  2d 

10:(M)  a.  rn. 

Noise  l*ro(lu«,'lioii  and  Dampiiif;  in  Water  Piping,  by  W. 
l{oger> 

2:(Hi  p.  in. 

Performance  of  Covered  liot  Water  Floor  Panels,  f’art  I  — 
I’liermal  Cfiaract eristics,  l)y  F7  L.  Sartain  and  W.  S.  Harris 

I  hernial  Design  of  W  arm  W  ater  Ceiling  Panels,  by  1..  F.  Scliiit- 
rum.  M.  flnmphreys  and  \.  f’armelee 

Ileal  (iain  riiroiigh  ('.lass  Skylight  Fenestration'.  !>>  D.  j.  \  ibf 
and  (i.  \  .  Parmelee 
2:  'Ut  /).  m. 

Moisture  in  Transient  Heat  Flow,  liy  K.  K.  SobaMin 

Charaeterisiics  of  Downward  Jets  from  a  \ertieal  l)iseharge 
I  nit  Heater,  liy  S.  M.  Yen.  I.inn  Helander  and  I..  H.  Knee 

Ite'i'tanee  of  Rectangular  Divided-Flow  Fittings,  by  L.  (i.  Mil¬ 
ler,  C.  H.  Pesterfield  and  K.  J.  Waalkes 

Tuesday — January  24 

'>:d0  a,  rn. 

Fivaliiation  <d  Fapiipment  Noise,  fiy  11.  C.  Hardy  and  D.  FI. 
Bishop 

Fdeetiic  Analogue  Studies  of  Single  Wall  Sections  by  Harry 
Huehberg 

F'.lectric  Analogger  Analysis  of  a  Cooled  Structure  Complex,  by 
F’.  Kay  an 
IO:(Hf  a.  in. 

Index  for  FNaluating  Heat  Stress  in  Terms  of  Resulting  Phv'io- 
logical  Strains,  by  H.  S.  Belding  and  T.  F'.  Hatch 

Itody  FNaporation  During  Short  Flxposures  to  \  arious  Tem¬ 
peratures.  Humidities,  I’ressure«  anil  Mass  Velocities,  by  j.  W . 
Mefhitehan 

Humidity  FTIects  on  the  Odor  Problem,  by  R.  1-  Kiiehner 
K  ednesday — January  2.5 

'>:30  a.  in. 

Elements  of  Dual-Duct  Design  and  Performance,  by  N.  S. 
Shataloff 

Branch  Fitting  Performance  at  High  Velocity,  by  C.  M.  Ashley, 
S.  F'.  (iilman  and  R.  A.  Church 

Self-Actuated  Room  Control  from  High  Speed  Air,  by  E.  F'. 
.Snyder,  Jr. 

2:00  i>.  ni. 

High  Velocity  Air  Distribution  Symposium 
Duet  Design — M.  W7  W'ilson 
Flconomics,  Costs  vs.  Velocity — John  FNeretts,  Jr. 

Fan  and  Air  Noises — C.  W'.  I.emmerman 
Duct  Construction — K.  A.  J.  Monier 
Field  Testing — R.  D.  Tutt 
2:00  p.  in. 

Air  Pollution  Symposium 

Health  Aspects — Arthur  Stern 
Smog — Gordon  Larsen 
Regulatiom — Harry  Ballinan 
(leaning — J.  VV.  May 
Practical  Approach — Charles  (iruber 
F'.nforcement — J.  11.  Carter 

(Continued  on  page  126) 
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*  does  the  work  of  two  fans 
with  no  loss  of  efficiency 


•  28",  36"  and  44"  fan 
diameters 


*capacity  range:  for 
exhaust— 6800  to  23,600 
CFM;  for  intake^-6520  to 
22,300  CFM 

*  meets  the  most  stringent 


•  rugged  construction,  20 
gauge  galvanized  steel  (18 
gauge  base  on  36"  and 


This  ventilator  can  also  be  supplied 
with  any  standard  or  Lo-Noise 
Hartzell  fan  when  air  flow  in  only 
one  direction  is  required. 


requirements  for  a  black-  44"  models) 


out  type  roof  ventilator 

*  head  swings  back  on 
*  available  in  curb,  peak  hinges  to  provide  easy  ac- 
or  slope  base  construction  cess  for  motor  maintenance 


Pl«at«  tend  me  a  copy  of  Bulletin  A-112-A  giving  complete 
specifications  and  dimentiont  on  the  new  Hartzell  Reversible 
Roof  Ventilator. 


Name 


Company 


Street 


103  Httmnan  Av*.,  Piqua,  Ohio 

ENGINiiHINO  Offices  IN  niNCIfAL  CITISS 


fnonuee  sahs  •  uowits  •  roof 

VemilATOK  •  UNIT  HeATil^ 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  JANUARY,  1956 


125 


*<«*<* 


News  of  the  Month 


ANNUAL  MEETING 

^Continued  from  \mjie  124 1 

•  AWARDS. — The  meeting  will  he  eotuhided  with  the 
annual  Itantiuet  on  \\  eiinesdav  evening  at  which  time  the 
newly  elected  otlicersi  will  he  installed.  Mr.  Haine.'i  will  he 
jnesented  with  the  past  president  s  award,  and  Dr.  Ilohert 
\\  .  Keeton.  Chicago.  111.,  w  ill  receive  the  Society’s  highest 
honor,  the  t .  Paul  Anderson  Medal.  Dr.  Keeton  will  be 
the  first  person  in  the  medical  profession  ever  to  receive 
the  Anderson  Medal. 

Dr.  Keeton  retired  from  the  I  niversitv  of  Illinois  staff 
in  PTil  after  2(»  \eais  as  a  professor  and  head  of  the 
Department  of  Internal  Medicine.  College  of  Medicine. 

Since  Pf.'l.S  when  the  Societv  began  cooperative  re¬ 
search  at  the  I  niversitv  of  Illinois  College  of  Medicine 
on  mans  phv siological  adjustment  t(*  environment.  Dr. 
Keeton  has  been  active  in  this  important  ASH \K  pro¬ 
gram.  I  rider  hi^  leadershij)  this  research  at  the  College 
of  Medicine  ha;-  continued  to  the  present  time  with  tin* 
suppmt  of  the  Societv.  the  I  .  S.  Public  Health  Service, 
and  the  I  niversitv  of  Illinois. 

One  <»f  the  few  medicallv  trained  individuals  in  this 
countrv  who  has  been  continuouslv  intere.«ted  in  the  heat¬ 
ing.  ventilating  and  air  conditioning  field,  Dr.  Keeton 
became  a  member  of  the  Societv  in  1943.  He  has  served 
ever  since  on  the  ASHAK  Technical  Advisory  (.ommittee 
on  Air  Conditioning  in  the  Treatment  of  Disease  and 
Physiological  Research.  Dr.  Keeton  was  a  member  of  the 
Societv  s  Committee  on  Research  from  19.S2  to  1954,  and 
at  the  present  time  is  a  member  of  the  Joint  Committee 
on  Standards  f<»r  t5>mfort  Air  Conditioning. 

•  RESIGNED. —  I  he  resignation  of  David  T.  Donovan  a* 
assistant  secretarv  of  ASHAE  has  been  announced.  Mr. 
Donovan  left  the  headquarters  staff  Novemlier  30  to  as¬ 
sume  a  position  with  the  (General  F'lectric  (amipanv  as 
manual  and  data  specialist  in  the  commercial  engineering 
section  of  the  home  heating  and  cooling  department. 
Rloornfield,  New  Jersev.  As  Assistant  Secretarv  since  De¬ 
cember,  1951.  Mr.  Donovan's  resj)ori.sihilities  have  in¬ 
cluded  working  with  chapter  officers,  the  Chapters  (]ori- 
ference  (!!ommittee.  the  Chapter  Relations  Committee,  and 
in  editing  and  production  of  the  Societv ’s  Transactions. 


HOME  COOLING 

has  been  installed  in  only  one  home  in  22,  Du  Pont 
survey  shows.  Huge  market  exists. 

Orilv  one  home  in  22  is  erjuipped  with  rnecharrical  air- 
conditioning  at  the  present  time,  the  Du  Pont  Compariv 
told  the  Air  Conditioning  and  Refrigeration  Institute  at 
a  November  meeting  in  Atlantic  (iity.  The  comjranv  was 
reporting  initial  findings  of  its  first  annual  survey  of 
the  honre  cooling  market. 

I  hat  urrexpectedlv  minor  penetratirm  of  the  estimated 
market  of  15  million  dvvellirtg  units  was  all  the  more 
surprising.  ofiiciaLs  of  the  company's  Kinetic  Chemicals 
Division  pointed  out.  in  view  of  the  refrigeration  indus- 
trvN  output  of  about  four  rnilliorr  room  air  conditioners 


in  the  last  three  vears.  Orte  explanatiorr.  thev  therrrized. 
might  be  that  rrrartv  «tf  the  rorrtrt  units  which  the  irrdustry 
thought  were  goirtg  irrto  horrtes  actirallv  were  b(“irtg  irr- 
stalled  in  commercial  buildirrgs  not  c«»ven*d  in  the  survey. 

•  WITH. — Onlv  4.3  percent  »tf  13.441  householders  per¬ 
sonally  interveiewed  in  a  nation-wide  scientific  jirobability 
sam|)le  of  metropolitan  and  urban  r<sidents  said  thev 
owned  a  room  air  conditioner.  Another  9.2' <  said  their 
homes  were  mechanicallv  c(toled  bv  central  air  condition¬ 
ing  .systems,  while  an  additional  (».2' <  indicated  thev  were 
beating  nature’s  heat  and  humidity  with  fans.  »‘vaporative 
coolers,  and  similar  non-refrigeration  systems. 

•  WITHOUT. — That  leaves  <‘>9.3'f  of  the  nation’s  homes 
without  some  form  of  man-made  cooling  at  the  present 
time  and  represents  a  virtually  untap|K‘d  market  for  the 
air  conditioning  industry,  said  Ro|)ert  J.  Thom|)son,  di¬ 
rector  of  sales  f(»r  the  divisi(tn. 

•  WHY  BUY. — ^'Fhe  survey,  which  statisticians  said  was 
based  upon  a  scietitific  sampling  system  that  j)rovides 
maximum  accuracy  for  a  nation-wide  projection,  bore  out 
the  industry’s  ex|)erience  in  recent  years  that,  try  as  thev 
might  with  special  promotion  campaigns,  it's  a  concen¬ 
trated  sf)ell  of  hot  weather  that  sells  air  cctnditioners. 
\bout  half  the  owners  of  .such  equi()ment  .said  thev  had 
bought  their  cooling  units  during  the  hottest  part  of  the 
summer  while  'llVfn  attributed  their  purchases  to  health 
reasons.  Five  per  cent  said  they  bought  home  units  b:*- 
cau'e  they  “got  used  to  it  "  at  their  places  of  employment. 

(ioolness  topped  the  list  of  things  owni-rs  said  thev 
liked  la'st  about  their  room  air  cotiditioners.  with  49' < 
mentioning  that  feature.  Another  22' <  said  thev  could 
.sleep  much  belter  after  installing  a  mechanical  cooler, 
while  nine  percent  mentioned  humidity  control  features 
and  eight  per  cent  said  the  units  helped  |)rovi<le  a  dust- 
free  room,  with  coiisetpient  reduction  in  cb-aning  chores. 

Just  a  fraction  under  half  of  th(‘  owners  said  their  air 
conditioners  were  installed  in  bedrocims.  while  .34'/(  chose 
the  liv  ing  room  a.s  the  cooler  site. 

•  WHO. — Ownership  of  room  air  conditioners  was 
lieav  iest  among  those  families  owning  their  homes.  Rent¬ 
ers  accounted  for  only  23.7' »  of  tin-  total  cooling  unit 
owners.  And  three-(juarter  ton  units  led  all  other  sizes  of 
room  ait  conditioners,  accountitig  for  17%  of  the  total 
reported.  Other  .sizes  of  cooling  units  in  the  homes  of 
owners  w(*re  as  follows:  one-third  ton.  .3.4' <;  one-half 
ton.  12.1)'r  :  one  ton.  24'f  ;  larger  than  one  ton.  one  })er 
cent,  and  uns|)ecified  capacity.  Il.7'r. 

Among  owners  of  the  room  units,  83..5%  said  they 
were  completely  satisfied.  Reasotis  for  |>artial  dissatisfac¬ 
tion  among  other  owners  inchnled  such  things  as  noise 
of  unit,  inability  of  unit  to  maintain  desiied  temperature, 
high  operating  or  maintenance  c«»st.  atid  adver.se  elfiM-l  on 
the  appearance  of  the  room  or  the  house  exterior. 

Ownership  (»f  room  cooling  units  was  greatest  among 
owners  or  renters  (tf  homes  in  the  .S19-S1 5.999  class, 
which  accounted  for  39' .  Another  Tl%  of  the  units 
owne<l  were  div  ided  equally  between  homes  in  the  S7500- 
S19.91K)  and  S 1 5-.S29,999  ranges. 

Anutng  non-owner.s  <»f  room  air  conditioners,  the  most 
fre(juentlv  mentioned  deterrents  to  |)urchase  were  price, 
cost  <»f  adecpiate  wiring,  high  costs  of  operation,  and,  in 
the  case  (»f  renters,  landlord  regulaticms. 
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UNITE  D  S  T  A  T,;E«S  STEEL 
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Giant  Snow  Melting  System 
for  Staten  Island  Ferry  Building 
features  "snowless"  stairway 


NATIONAL  PIPE 


NATIONAL  TUBE  DIVISION,  UNITED  STATES  STEEL  CORPORATION,  PITTSBURGH,  PA. 

COLUMBIA  GENEVA  STEEL  DIVISION,  SAN  FRANCISCO,  PACIFIC  COAST  DISTRIBUTORS 
UNITED  STATES  STEEL  EXPORT  COMPANY,  NEW  YORK 


Hi'ronstriution  of  the  Manhattan 
Terminal  of  the  Staten  Island  Ferry, 
operatwl  by  New  York  City's  Dept, 
of  Marine  and  Aviation,  includes  an 
extensive  snow  melting  system.  The 
long  curving  ramp,  which  .starts  at 
street  level  and  expands  into  a  semi¬ 
circular  walkway  on  the  second 
level,  is  com|)letely  fitted  with  snow¬ 
melting  coils,  as  are  the  walkways. 

A  unique  feature  of  the  installa¬ 
tion  is  that  an  open  stairway  from 
the  street  to  the  top  of  the  ramp  has 
also  br^n  equipjTed  with  snow-melt¬ 
ing  coils— one  length  of  1"  pii)e  in 
the  tread  of  each  step. 

Approximately  14  tons  of  1" 
National  Steel  Pipe  were  userl  in 
the  grids,  and  about  5  tons  of  sizes 
up  to  3"  were  employer!  as  headers, 
connecting  pipes,  etc. 


Architects,  engineers,  and  con¬ 
tractors  have  been  sijecifying  IJSS 
National  Steel  Pipe  for  over  60 
years  as  the  “standard”  choice  for 
conventional  idumbing  and  heating 
systems. 

The  inherent  characteristics  of 
National  Pipe  are  well  known- 
smooth,  uniform  bending;  sound, 
strong  welding  properties,  and  extra- 
long  service  life— characteristics  that 
make  NATIONAL  Pipe  ideal  for  such 
applications  as  snow  melting  and 
radiant  heating,  and  give  it  the  rep¬ 
utation  for  dependability  that  it 
enjoys.  Such  a  well-deservcKl  reputa¬ 
tion  inspires  confidence— a  nation¬ 
wide  confidence  that  has  made  USS 
N.ational  Pipe  the  largest  selling 
pipe  in  the  world.  Write  for  free 
descriptive  literature. 


Snow  melting  coils  in  place  on  stairway  forms 
. . . and 

freshly  concreted  stairway. 
Handrails  to  be  installed  later. 


STAINLESS 

STEEL 

COMBUSTION 

CHAMBER 

OF  THE 


OLSON 


battery  of  10  guage  boiler  tubes  separated  by  stain¬ 
less  steel  baffles  providing  a  four  pass  counterflow 
gas  travel.  The  extended  flue  gas  travel  and  extra 
heat  transfer  surface  Insures  high  efficiency  and  safe 
metal  temperatures  and  long  dependable  heater  life. 
Write  for  complete  information  on  Olson  Heaters. 


STAINLESS  STEEL  DIRECT  FIRED  HEATERS 

Gas— Oil— Dual  Gas  and  011—300,000  to  2,000,000  BTU 
CANFIEID,  OHIO 
REPRESENTATIVES  IN  PRINCIPAL  CITIES 


CLEANING  UP  THE  AIR 

i  ('(iiicliii/i'tl  fi  tnii  {(7  I 

sfiliii”  the  ihcrnitd  lisr  inlo  (<»llt‘nl  an  actual  fall,  with 
lli(‘  rc.siill  that  the  >Miall  ainoiiiil  of  Milpliiir  dioxide*  left 
ill  inu\  tlieoK'lic  alls  lx*  of  as  imucIi  iiuisaiicc  to  the  iiuine- 
diate  surroundings  a.s  t!ie  full  aiiiouiil  h‘ft  in  the  hot  gases. 
I>ul  these  arguments  depend  on  l>o.-au(|uet  s  I  latest  I  e(|ua- 
tion,  heeause  l.otuion  has  to<»  many  ccther  ehiunieys  emit¬ 
ting  sulfurous  gase.s  for  praetieal  measurement.  It  was 
relreshing  in  the  disc  ussion  cm  this  pape-r  to  hear  \.  (). 
."te.sart  of  the  Atomie  KuergN  IJeseareh  Kstaldishmeiit 
metdestU  explain  that  he  eould  not  eoutriluile  to  the  theo¬ 
retical  arguments  he  eould  oiiK  tell  the  meeting  wh  it 
ac  tually  happenc*d  to  ehimnes  gasc*s!  XppareutK.  when 
air  is  used  tet  c-ool  the  pile  at  Harwell,  some  of  the  argon 
in  the  air  hec-omes  radio-aeti\e.  I  his  is  not  at  all  danger¬ 
ous.  hut  it  does  enahle  it  to  he  ch'teeted.  and  with  air¬ 
planes,  halloons  and  ground  kit.  Mr.  ^‘tewart  had  detected 
the  gases  and  plotted  the  results.  rhe\  did  not  appc*ar  to 
c'ompK  with  am  expiation'. 


COMING  EVENTS 

Where  li&tect,  names  or  titles  ot  indiviOuacs  are 
those  from  whom  further  informatior.  is  availotice 

ASHAE  MEETING — Annual  meeting  of  the  American  Society 
of  Heating  and  Air  Conditioning  Engineers,  Inc.,  at  the  Shcro 
lon-Gibson  Hotel,  Cincinnati,  Ohio.  A.  V.  Hutchinson,  secreiory 
of  the  Society,  62  Worth  St.,  New  York  13,  N.  Y. 

. JANUARY  23-25,  1956. 

PLANT  MAINTENANCE  SHOW — Seventh  Notional  Plant  Main¬ 
tenance  &  Engineering  Show,  at  Convention  Hall,  Philadelphia, 
Pa.  Clapp  &  Poliak,  Inc.,  341  Madison  Ave.,  New  York  17, 

N  Y . JANUARY  23-26,  1956. 

VENTILATION  CONFERENCE — 5th  annual  Industrial  Ventila¬ 

tion  Conference,  sponsored  jointly  by  the  Michigon  Department 
of  Health,  ond  the  School  of  Engineering,  Michigan  State  Uni¬ 
versity,  to  be  held  ot  the  Kellogg  Center,  Michigan  State 
University,  Lansing,  Mich.  J.  C.  Barrett,  ventilotion  engineer, 
Division  of  Occupational  Health,  Michigan  Department  of 

Heolth,  Old  Dewitt  Rood,  Lansing  4,  Mich. 

.  . FEBRUARY  6-9,  1956. 

SHORT  COURSE  FOR  PIPELINERS — Seventh  annual  Corrosion 
Short  Course  for  Pipeliners,  at  the  Mayo  Hotel,  Tulsa,  Okla., 
sponsored  by  the  Tulsa  Section  of  the  National  Association  of 
Corrosion  Engineers.  J.  C.  Bell,  general  chairman,  119  W 
Eighth  St.,  Tulso,  Oklo . FEBRUARY  15-17,  1956. 

TESTING  MATERIALS  MEETING — Notional  meeting  of  the 
American  Society  for  Testing  Materials,  at  the  Hotel  Stotler, 
Buffalo,  N.  Y.  Fred  F.  Von  Atto,  assistant  secretary  of  the 
Society,  1916  Race  St.,  Philadelphia  3,  Pa. 

. FEBRUARY  27-MARCH  2,  1956. 

CORROSION  SHOW — 1956  Corrosion  show,  held  in  conjunction 
with  the  12th  annual  conference  of  (he  Notional  Associotion 
of  Corrosion  Engineers,  of  the  Hotel  Stotler,  New  York,  N.  Y. 
A.  B.  Campbell,  executive  secretary  of  the  A.^ociotion,  1061 
M  &  M  Building,  Houston  2,  Tex.  .  .  MARCH  12-16,  1956. 

INDUSTRIAL  ENGINEERS  CONFERENCE— Fifth  annual  spring 
conference  of  the  American  Institute  of  Industrial  Engineers 
(Cleveland  Chapter),  to  be  held  in  Cleveland.  W.  S.  Ritchie, 
Room  330,  Cuyahoga  Savings  Building,  2123  E.  9th  it.,  Cleve¬ 
land  15,  Ohio . MARCH  15-16,  1956. 

ASME  MEETING — Spring  meeting  of  the  American  Society  of 
Mechanical  Engineers,  at  the  Multnomah  Hotel,  Portland,  Ore. 
C.  E.  Davies,  secretary  of  the  Society,  29  W.  39th  St.,  New  York, 

N  Y . MARCH  18-21,  1956. 

{(.omludctl  on  l.illl 
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DEPIMDABLf  REFRICEPATION  SINCE 


MERCURY-TO. MERCURY 
SWITCH 

requires  no  service — con* 
tocts  never  pit,  burn  or 
corrode. 


PERMANENT 
AINICO  MAGNET 
links  water  level  with 
electrical  controls;  pre¬ 
vents  failure  of  mechan¬ 
ical  linkages. 


Operate  Your  Evaporative 
Condensers  This  Better  Way 

FRICK  evaporative  conHensers  with  super-saving  water-air 
control  attachments  automatically  cut  overall  plant  operating 
costs. 

If  you  want  to  save  water,  save  power,  and  save  labor;  if 
you  must  avoid  freeze-ups  in  winter,  and  bothersome  changes 
in  head  pressure  the  year  ’round;  if  your  refrige  ating  plant 
runs  at  times  without  an  engineer — then  you  need  the  Frick- 
Mollenberg  automatic  condenser  super-saving  control. 

This  patented  system  shuts  off  the  water,  and  later  the  fan, 
when  not  required.  It  utilizes  water  from  the  compressor 
jackets.  It  handles  overloads,  or  pump  failure,  with  fresh  water. 
Water  lines  are  drained  in  cold  weather.  Flooding  or  starving 
of  coolers  and  coils  from  fluctuating  feed  pressures  are  stopped. 
These  and  other  advantages  are  performed  automatically,  sav¬ 
ing  time  and  labor. 

Only  Frick  Company  is  licensed  to  furnish  these  valuable 
features.  Before  buying  any  evaporative  condenser,  ask  how 
this  super-saving  control  can  reduce  operating  expenses  in 
YOUR  plant.  The  Waynesboro,  Penna.,  Office  or  a  nearby 
Frick  Branch  Office  will  give  you  detailed  information  without 
obligation.  Write,  wire  or  phone. 


Here's  '"Low  Maintenance' 


BOIIER 

SAFETY 


CORROSION.  ] 

RESISTANT 

FLOAT 

is  made  of  304 
Stainless  Steel  for 
long,  trouble-free 
service.  Con  also 
be  made  of  spe¬ 
cial  materials  for 
exterme  local  con¬ 
ditions. 


MAGNiTnOI. 


BOILER  WATER 
LEVEL  CONTROLS 


NO-SCAIE  ' 

FLOAT  CHAMBER  LINER 
’■flexes”  off  scale;  prevents 
floot  "sticking". 


"Blow-down”  the  float  chamber 
once-a-shift;  inspect  the  switches 
once  a  month  —  that’s  all  you  have 
to  do  to  keep  a  Magnetrol  in  tip¬ 
top  safe  shape.  It’s  made  that  way. 
The  secret  is  all  in  the  simple 
magnetic  operating  principle  as 
pioneered  and  perfected  by  Magnetrol. 

Standard  Magnetrol  Units  are 
available  for  pressures  to  600  psi 
and  temperatures  to  750°F.,  for 
single  or  multi-stage  control  with 
as  many  as  three  separate  switching 
actions.  Also  special  units  for  more 
extreme  requirements.  For  full  de¬ 
tails,  mail  coupon. 


A  mognatic  sleave, 
raised ond  lowered 
within  a  nonmag¬ 
netic  tube,  attracts 
or  repels  an  Atnico 
permanent  mag¬ 
net  attached  to  a 
mercury  switch. 
Basically,  this  is 
Magnetrol. 


MAGNETROL,  Inc 


MAGNETROL,  INC.,  2106  S.  Marshall  Blvd.,  Chicago  23,  III. 
Please  tend  Catalog  Section  III  with  full  information  about 
Magnetrol  Boiler  Water  Level  Controls. 

Name _ 


I  Company. 
I  Addrest_ 
I  City _ 


These  Condensers  Are  Among  Many  in  Buffalo  Equipped 
With  Frick-Mollenberg  Super-saving  Control. 


.State. 
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COMING  EVENTS 


POWER  CONFERENCE 


18th  annual  American  Power  Con¬ 
ference,  ot  the  Hotel  Sherman,  Chicago,  III.,  sponsored  by  Illinois 
Institute  of  Technology,  25  W.  23rd  St.,  Chicago,  III. 

. MARCH  21-23,  1956. 

LUBRICATION  ENGINEERS  MEETING — Annual  meeting  of  the 
American  Society  of  Lubrication  Engineers,  at  the  William  Penn 
Hotel,  Pittsburgh,  Pa.  Secretary  of  the  Society,  343  So.  Dear¬ 
born  St.,  Chicago,  III .  APRIL  4-6,  1956. 

GAMA  MEETING — Annual  meeting  of  the  Gas  Applionce  Man 
ufacturers  Association,  at  The  Greenuner,  White  juiphur 
Springs,  West  Virginia.  H.  Leigh  Winiela.v,  manogmg  diiecioi 
of  the  Associotion,  60  E.  42nd  St.,  New  York,  N.  Y. 
. APRIL  19-21,  1956. 

LIQUEFIED  PETROLEUM  GAS  SHOW — Convention  and  trade 
show  of  the  Liquefied  Petroleum  Gas  Association,  at  the  Conrad 
Hilton  Hotel,  Chicago,  III.  R.  E.  Borden,  director  of  publicity 
of  the  Association,  1  1  S.  LaSalle  St.,  Chicago  3,  III. 

. MAY  6-9,  1956. 

AIR  CONDITIONING  AND  REFRIGERATION  MEETING — An 

nual  meeting  of  t'^e  Air  Conditioning  and  Refrigeration  Insti 
tute,  ot  The  Homestead,  Hot  Springs,  Vo.  Secretary  of  the 
Institute,  1346  Connecticut  Ave.,  N.  W.,  Washington  6,  D.  C. 

.  MAY  7-9,  1956. 

MECHANICAL  CONTRACTORS  MEETING— Annual  meeting 
of  1  he  Mechanicol  Contractors  Association  of  America  (for¬ 
merly,  Heating,  Piping  and  Air  Conditioning  Contractors  Na¬ 
tional  Association),  at  The  Brown  Hotel,  Louisville,  Ky.  Secre 
tary  of  the  Association,  1250  Avenue  of  the  Americas,  New 
York  20,  N.  Y .  MAY  15-18,  1956. 

ASRE  MEETING — 52nd  annual  meeting  of  the  American  So¬ 
ciety  of  Refrigerating  Engineers,  at  the  Sheraton-Gibson  Hotel, 
Cincinnoti,  Ohio.  R.  C.  Cross,  secretary  of  the  Society,  234  5th 
Ave.,  New  York  1,  N.  Y . JUNE  3-6,  1956. 

NDHA  MEETING — 47th  annual  meeting  of  the  Notional  Dis¬ 
trict  Heating  Association,  at  the  Inn  and  Lodge,  Williamsburg, 
Vo.  J.  F.  Collins,  Jr.,  secretary-treasurer  of  the  Associotion, 
827  N.  Euclid  Ave.,  Pittsburgh,  Pa . JUNE  4-7,  1956. 

PLUMBING  AND  HEATING  EXPOSITION— 1 956  National 
Plumbing  and  Heating  Exposition,  in  conjunction  with  the  74th 
meeting  of  the  Notional  Association  of  Plumbing  Controctors, 
Inc.,  to  be  held  in  the  Milwaukee  Auditorium,  Milwaukee,  Wis. 
Secretary  of  the  Association,  1016  20th,  N.  W.,  Washington, 
D.  C . JUNE  11-14,  1956. 

OIL-HEAT  SHOW — 21st  Notional  Oil  Heat  ond  Air  Condition¬ 
ing  Exposition,  at  the  new  Coliseum,  New  York,  N.  Y.,  to  be 
held  concurrently  with  the  34th  Annual  OHl  Convention  of  the 
Cil-Heat  Institute  of  America,  with  headqjorters  at  the  Park 
Sheroton  Hotel,  New  York.  R.  H.  L.  Becker,  managing  director 
of  the  Institute,  500  Fifth  Ave.,  New  York  36,  N.  Y. 
. JUNE  11-16,  1956. 

ASME  MEETING — Semi-annual  meeting  of  The  American  So¬ 
ciety  of  Mechanical  Engineers,  at  the  Hotel  Statler,  Cleveland, 
Ohio.  Secretary  of  the  ^ciety,  29  W.  39fh  St.,  New  York,  N.  Y. 

. JUNE  17-21,  1956. 

TESTING  MATERIALS  MEETING— 59th  annual  meeting  of  the 
American  Society  for  Testing  Materials,  at  the  Chalfonte- 
Hoddon  Hall,  Atlantic  City,  N.  J.  Secretary  of  the  Society,  1916 
Race  St.,  Philodelphia  3,  Pa . .-.  .  .  .JUNE  17-22,  1956. 

ASHAE  MEETING — Semi-annual  meeting  of  the  American  So¬ 
ciety  of  Heoting  and  Air-Conditioning  Engineers,  Inc.,  at  the 
Shoreham  Hotel,  Washington,  D.  C.  A.  V.  Hutchinson,  secretary 
of  the  Society,  62  Worth  St.,  New  York  13,  N.  Y. 

.  JUNE  18-20,  1956. 

INSTRUMENT  SOCIETY  EXHIBIT— 1  1  th  annual  Instrument- 
Automation  Conference  and  Exhibit  (International),  of  the 
Instrument  Society  of  America,  at  the  new  Coliseum  building. 
New  York,  N.  Y.  J.  McCoffery,  assistant  executive  secretary  of 
the  Society,  1319  Allegheny  Ave.,  Pittsburgh  13,  Pa. 
. SEPTEMBER  17-21,  1956. 

HEATING  AND  AIR  CONDITIONING  EXPOSITION— 1 957  In¬ 
ternational  Heating  &  Air-Conditioning  Exposition,  under  the 
auspices  of  the  Americon  Society  of  Heating  and  Air-Condition¬ 
ing  Engineers,  Inc.,  to  be  held  ot  International  Amphitheater, 
Chicago,  III.  E.  K.  Stevens,  monoger,  Internotional  Exposition 
Co.,  480  Lexington  Ave.,  New  York  17,  N.  Y. 
. FEBRUARY  25-MARCH  1,  1957. 


NIAGARA  SECTIONAL 
Aeropass  CONDENSER 

gives  you  lower  cost  refrigeration, 
saves  you  LABOR^  Power,  Wafer 


#  Because  Niagara  "Duopass”  pre-cooling 
removes  super-heat  and  gas  condenses  at 
lower  temperature. 

#  Because  the  system  is  automatically  purged 
of  oil. 


•  Because  the  new  design  improves  the  heat 
transfer  to  the  out-door  air  by  evaporation. 

•  Because  these  features  keep  the  condenser 
working  for  long  life  with  "new  plant"  effi¬ 
ciency.  . .  always  full  capacity. 

•  Because  you  save  95%  of  cooling  water  cost. 


You  save  labor  in  upkeep.  With  full  access  to 
all  parts  and  interior  piping  you  see  everything 
in  easy  inspections.  You  head  off  dirt  accumu¬ 
lation  and  corrosion.  Casing  panels  are  remov¬ 
able  without  moving  the  coils.  The  c«tils  can 
be  cleaned  from  both  sides. 

First  cost  is  low;  freight  is  low  because  of 
the  lowest  space/weight  ratio;  you  save  much 
labor  in  erection.  Capacity  range  is  90  to  240 
tons.  No  other  condensing  method  gives  you 
so  much  saving  in  money  and  trouble. 

Write  for  Niagara  Bulletin  131. 


NIAGARA  BLOWER 
COMPANY 


Dept.  HV.  405  Lexington  Avenue 
NEW  YORK  17,  N.  Y. 

District  Engineers  in  Principal  Cities 


XllkOX** 
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flPI  NANCKRS  AND  tUDDORTt.  Iniide 

front  cover.  A  complete  line  of  pipe 
hangers  and  support!  is  supplied  through 
a  coast* tu-coast  system  of  Btrategicallv 
located  warehouses  and  jobbers  by  this 
manufacturer.  The  company  maintains  a 
staff  of  trained  personnel  that  is  ready  to 
work  with  customers  on  the  Job  in  solv¬ 
ing  problems  connected  with  the  erection 
of  pipe  hangers  and  supports. . Hem  M 

CINTRirUOAL  RODR  VENTILATOR. 

Page  1.  Running  at  low  tip  speeds,  this 
centrifugal  roof  ventilator  moves  large 
volumes  of  air  against  static  pressure.  Low 
in  silhouette,  the  ventilator  is  profiled  to 
blend  with  modern  architecture.  A  16- 
page  catalog  is  available  containing  selec¬ 
tion  data . Hem  *0 


INTRCRAL>rURNACR  ROILRRS.  Page  2. 

Three  boilers  in  a  multi-unit  installation 
produced  25.000  lb  of  steam  pw  hour  each 
at  110  psi  pressure  for  heat,  hot  water,  and 
varioiu  processing  operations  for  a  bakery 
occupying  12  acres.  The  oll-flred  boilers 
are  available  shop-assembled  in  standard 
sizes  for  loads  ranging  from  290  to  40.000 
lb  per  hour  at  steam  pressures  to  235  psi. 
A  bulletin  describing  the  boiler's  features 
is  available . Item  91 


DUCT  LINIR.  Page  4.  A  spray-coated  duct 
liner  is  made  by  this  company  of  long 
textile  type  glass  fibers.  The  liner  permits 
up  to  7503  era  of  air  to  be  moved  through 
a  duct  without  objectionable  noises  and 
without  eroding  the  duct  lining.  Its  .021 
friction  coefficient  compares  favorably 
with  the  .019  coefficient  of  unlined  metal 
ducts.  An  8-page  technical  brochure  is 
available . Item  92 


ALURIINUM  INSULATION.  Page  7.  Mul¬ 
tiple  accordion  alumiaum  envelops  large 
volumes  of  air  and  creates  layers  of  air 
space  only  as  it  is  opened  when  finally 
stapled  in  place.  The  aluminum  sheets 
have  97%  reflectivity  and  3%  absorptivity 
and  emissivity.  Installed  between  wood 
joists,  the  layers  of  multiple  aluminum 
and  fiber  retard  inner  and  outer  convec¬ 
tion.  Booklet  U  offered  by  the  manufac¬ 
turer  along  with  samples.  . . Mem  93 


RADIANT  NIATIND  RIDE.  Page  9.  A 

radiant  heating  system,  serving  22.500  sq 
ft.  of  floor  area  in  a  telei^ne  company's 
new  warehouse,  uses  more  than  16.300  ft. 
of  corrosion-realstant  wrought  iron  pipe. 
Wrought  iron  pipe  is  suited  for  this  service 
because  it  takes  short  radius  bends,  pro¬ 
duces  sound  welds,  and  withstands  damage 
during  installation.  Bulletin  i.^  available. 
. ! .  Hem  M 


RLUEN  VALVES.  Page  11.  In  each  of  the 
400  rooms  of  a  new  14-story  Bfiaml  Beach 
hotel,  diaphragm  type  flush  valves  were 
selected  to  overcome  undesirable  noise.  A 
handbook  is  published  by  the  valve  manu¬ 
facturer  with  19  pages  of  details  for  ex¬ 
posed.  concealed,  and  special  flush  valve 
installations.  Over  75  blueprints,  charts, 
formulae,  and  piping  details  are  included 
in  the  handbook. . . Hem  91 


CirdD  nufnbsn  corrsipond!ii9  to  th* 
Hsini  and  advartiiafnanH  in  which 
you  ar*  intarattad.  print  your  namo  ^ 
asd  addroM  daariy.  Information  wiN 
b#  font  diraetly  fr^  manufacturori. 


Below  and  on  the  following  pages  are  given  brief  digests  of  the  advertisements 
appearing  in  this  month's  issue.  Use  this  Digest  to  locate  and  refer  to  the 
advertisements  in  which  you  are  particularly  interested,  then  fill  out  and  mail 
the  prepaid  postcard  to  request  further  information  from  manufacturers. 

The  items  appear  in  the  same  order  as  the  advertisements  to  which  they  refer, 
to  facilitate  obtaining  further  information  after  reading  an  advertisement. 

NOTE:  All  advertisements  are  digested  here  except  those  received  too  lata  for 
inclusion.  The  Index  of  Advertisers  lists  all  the  advertisements  in  this  issue. 

Use  the  postcard  below  for  catalogs,  new  equipment  and  materials,  as  wall 
as  Ad-Digast  itams. 


WATER  COILS.  Page  13.  Removable-head¬ 
er  water  coils  are  desifned  for  installations 
where  frequent  mec^nical  cleaning  of 
the  insides  of  the  tubes  is  required.  The 
^M-in  OD  tubes  permit  the  coil  to  drain 
through  the  water  and  drain  connections, 
and  the  coil  can  be  pitched  in  either  di¬ 
rection.  The  flnned  tubes  are  staggered  in 
the  direction  of  the  air  flow.  Bulletin  avail¬ 
able.  _ _ _ Item  96 


AIR  eONDITIONINO  SYSTEMS.  Pages  14- 

15.  The  air  condiUoniM  system  for  Phila¬ 
delphia's  new  Penn  C>nter  features  two 
800  hp  turbo  water  cooling  systems  located 
in  the  basement.  They  provide  the  cool¬ 
ing  for  this  manufacturer’s  air  condi¬ 
tioners  in  the  individual  rooms.  As  in 
all  large  buildings  heat  loads,  glass  and 
floor  areas,  and  numbers  of  occupants 
had  to  be  taken  into  consideration.  In¬ 
formation  on  large  air  conditioning  sys¬ 
tems  is  available. _ Item  97 


UNIT  HEATERS.  Pages  16-17.  The  line  of 
unit  heaters  manufactured  by  this  com¬ 
pany  includes  cabinet  unit  heaters  in 
capacities  from  18.000  to  108.000  Btu  per 
hr,  vertical  discharge  unit  heaters  in  ca¬ 
pacities  from  30.240  to  576.000  Btu  per  hr, 
horizontal  discharge  unit  heaters  in  capa¬ 
cities  from  15.600  to  360.000  Btu  per  hr, 
and  blower  unit  heaters  in  170  ratings 


from  123.000  to  1,500,000  Btu  per  hr.  Bul¬ 
letin  is  available. _ Hem  96 


UNIT  HEATERS.  Page  20.  HorizonUl  de¬ 
livery  unit  heaters  for  steam  and  hot 
water  are  built  in  two  distinct  types  and 
36  different  capacities.  Vertical  unit  heat¬ 
ers  are  offered  in  26  different  models,  each 
with  a  choice  of  four  types  of  air  deflec¬ 
tors.  Catalog  is  available. _ Hem  99 


MOTOR-COMPRBSSORS.  Page  21.  Con¬ 
densing  units  with  suction-cooled  motor- 
compressors  in  slxM  through  5  hp  are  this 
manufacturer's  solution  to  the  water  re¬ 
quirement  problems  of  central  air  eondi- 
tloning.  The  new  2,  3,  and  5-hp  suction- 
cooled  units  are  designed  especially  for 
air  conditioning  and  other  high  suction  in¬ 
stallations.  Specification  sheets  on  the 
units  are  available . . . Ham  IM 


PACKADED  AIR  CONDITIONERS.  Page 

22-23.  Eighty-one  of  this  company’s  pack¬ 
aged  air  conditioners  provide  a  Wisconsin 
shopping  center  with  664  tons  of  year- 
round  air-conditioning.  Made  in  3.  5.  7^. 
10.  and  15-ton  sizes,  the  units  can  be  used 
singly  or  in  multiple  to  meet  air  condition¬ 
ing  needs.  ’They  can  be  used  in  space  or 
concealed,  with  or  without  ducts;  horizon¬ 
tal  units  are  both  air  and  water-cooled. 
Data  is  available. . Item  161 
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HKRMmc  MOTORS.  Pace  24.  Rei 

mrge  and  dieelectiic  taro  are  ii 
the  stator  of  this  nuuiufacturer’s  hi 
motors;  eve^  rotor  is  given  an  ind 
s;^d  test.  The  motors  are  made  1 
phase  models  from  1  to  10  hp,  60  cv< 
220.  or  440v,  squirrel  cage.  AIm  ir 
jl^ase  models  to  5  hp,  60  cycle, 


fiansion  valves,  evaporator  pressure  recu- 
Btors.  solenoid  valves,  float  valves,  and 
float  switches.  Valve  catalog  is  available.. 
. Item  107 


five  pumps  consists  of  a  sewage  ejector 
type,  a  double  suction  horizontally  split 
case  pump,  a  condensation  pump  and  re¬ 
ceiver,  fletdble-  or  close-coupled  pumps, 
and  a  condensation  return  pump  and  re¬ 
ceiver.  Bulletins  describing  each  type 
pump  are  available. _ Item  108 


MOTOR-OPRRATKD  VALVKS.  Page  25.  A 

motor-operated  valve  is  made  by  this  com¬ 
pany  to  control  convectors,  radiators,  and 
unitary  atr  conditioners  by  using  hot  wa¬ 
ter.  low  pressure  steam,  or  chlUed  water 
to  provide  individual  romn  control  for 
schools,  offices,  hospitals,  apartments  ho¬ 
tels.  and  motels.  The  valve  is  made  in  both 
normally-open  and  normally-closed  mod¬ 
els.  Control  application  data  and  bulletin 
are  available. _ Item  163 


AUTOMATIC  TRMPCRATURC  CONTROL. 

Page  31.  The  temperature  in  a  new  senior 
high  school,  whose  rooms  vary  from  100 
to  more  than  10,000  aq  ft,  is  controlled  by 
this  manufacturer’s  specially  engineered 
automatic  control  svstem.  An  engineer 
from  the  company  will  gladly  discuss  tem¬ 
perature  control  problems  without  obli¬ 
gation.  _  Item  106 


STRRL  SALM  OFRICn.  Page  44.  This 
manufacturer  of  steel  sheet  and  tube  has 
28  district  sales  offices  located  throughout 
the  nation.  They  are  staffed  with  men  who 
know  the  steel  business  thoroughly  and 
are  qualified  to  help  with  steel  require¬ 
ments.  You  can  get  quick  service  whether 
you  write,  wire,  or  phone. _ Item  116 

RADIANT  HRATING  PIPR.  Page  46.  Radi¬ 
ant  heating  systems  in  churches  provide 
gentle  warmth  without  drafts,  currents,  or 
dead  spots.  The  steel  pipe  xised  in  these 
radiant  heating  systems  is  also  widely 
used  for  heating,  plumbing,  snow  melting, 
fire  sprinkler  systems,  and  power,  steam, 
and  air  transmission.  A  48-page  booklet 
on  radiant  panel  heating  is  available. 


AIR  CONDITIONIND  RQUIPMRNT.  Page 

26.  Two  of  this  compands  liquid  chilling 
systems  provide  250  tons  of  cooling  for  the 
air  conditioning  system  of  an  army  me¬ 
morial  center.  The  heart  of  each  unit  is  a 
variable  capacity  radial  compressor. 


LINK  OP  PILTRRS  Page  32.  Liquid,  pipe 
line,  air  intake,  and  ventilation  filters  are 
among  the  many  types  of  filters  for  indus¬ 
trial  needs  manufactured  by  this  com¬ 
pany.  Special  filters  for  unusual  filtration 
problems  are  also  made.  By  using  the 
Dulletln  numbers,  complete  information  on 
any  of  the  filters  may  be  obtained.  Mem  lit 


COOLING  TOWRR.  Page  35.  The  cooling 
towers  manufactured  oy  this  company 
completely  cover  the  water  cooling  front 
for  Intermediate  capacity  services.  They 
are  available  in  wood  or  steel  structure 
with  asbestos  cement  board  casing  and  in 
single  or  multi-cell  arrangements.  The 
comi>any’s  engineers  will  help  determine 
Uie  sizes  and  models  to  meet  customers' 
requirements.  _ Item  111 


RADIANT  RASRROAROg.  Page  27.  The 

features  of  this  company’s  radiant  base¬ 
boards  include  a  modem  appearance  with 
safe,  rounded  comers  and  edges;  a  guide 
shoe  for  quiet  operation  and  to  prevent 
damage  to  the  coils;  and  efficient  heating 
from  laboratory  tested  coils.  Five  differ¬ 
ent  enclosure  designs  are  made  by  the 
company.  A  bulletin  iUiutratlng  the  line 
of  baseboards  is  available . ...Nam  16S 


AIR  PILTRR  CURTAIN.  Page  47.  A  filter 
curtain,  when  installed  in  this  company’s 
filter  section  up  to  11  ft  high  (18,000  cfm), 
represents  a  full  year's  supply  of  media 
under  normal  operating  conditions.  Made 
of  bonded  glass  fibers,  the  filter  curtain 
is  5  ft  wide  and  65  ft  long  and  can  be 
wrapped  on  a  spool  to  form  a  IS-ifi.  di¬ 
ameter  roll.  Its  movement  is  controlled 
by  an  automatic  timer.  Bulletin  is  avall- 


AIR  CONDITIONING.  Pages  36-37.  This 
manufacturer's  equipment  plays  a  vital 
role  in  air  conditioning  one  of  the  world's 
largest  newspaper  plants.  A  relatively 
high  humidity  must  he  maintained  in  the 
press  room,  and  the  heat  generated  by  the 
metal  pots  in  the  stereotype  section  must 
be  ventilated.  In  addition  to  equipment 
for  complete  central  systems,  the  manu¬ 
facturer  also  offers  packaged  air  condi¬ 
tioners.  _ Item  112 


ROOF  VRNTILATORS.  Page  28.  Roof  ven¬ 
tilators  with  output  ratings  which  conform 
with  actual  ratmgs.  Model  CL  is  a  modem 
low  contour  unit  that  maintains  a  neat 
appearance.  Model  J  combines  low, 
streamlined  construction  and  maximum 
efficiency.  Information  available.. Item  IM 


STRAM  MAINS  INSULATION.  Page  49  A 

triple-zone  insulation  for  steam  and  re¬ 
turn  mains  was  used  for  the  hot  under¬ 
ground  pipes  of  a  new  school.  The  pipes 
were  covered  with  a  thickness  of  L  in. 
on  all  sides.  The  insulation  is  available 
in  three  temperature  ranges;  needs  no 
housing  or  mechanical  sheaths;  needs  only 
normal  spacing;  and  is  easy  to  use.  Infor- 


GALVANIZRD  DUCT  STRRL.  Page  40-41. 
Six  sheet  metal  contractors  throughout 
the  Middle  West  comment  on  the  advan- 
tagae  of  this  company’s  galvanized  sheet 
steel  for  duct  work.  The  continuous  gal- 


TRMPRRATURR  CONTROL  VALVRS: 

Page  29.  This  company  designs  and  manu¬ 
factures  valves  in  4  types  for  accurate 
temperature  control  for  every  cooler  ap¬ 
plication.  It  also  makes  thermostatic  ex- 


AIR  PtLTRRS.  Page  50.  Substitute  air  fil¬ 
ters  mean  contributions  to  the  Junk  pile 
and  higher  coat.  Oet  air  filters  that  handle 
more  air  with  a  greater  dirt-holding  ca¬ 
pacity.  These  filters  with  their  heavier 
frames,  reinforcing  rods,  and  -other  feai- 
tures  Insure  that  each  unit  will  continue 
to  operate  with  replacements  virtually 
eliminated.  Complete  catalog  information 
is  available. _ _ _ Item  120 


Postage  ^ 
WUlbepaid 


RXPANSION  JOINTS.  Page  53.  Fewer 
joints  per  length  of  line  are  required  by 
large  steam  distribution  systems  when  this 
company’s  slip-type  expansion  Joints  are 
usecT  Made  with  traverses  up  to  12  in. 
single  and  24  in.  double,  the  Joints  may  be 
pa»ed  under  full  steam  pressure  on  the 
Job.  There  is  a  lower  pressure  load  on 
the  end  anchors.  Bulletin  is  available. 


TRMPRRATURR  RRGULATORS.  Page  54. 

When  installing  a  new  or  replacing  an  old 
temperature  regulator,  look  for  packless 
construction;  a  guarantee  against  wire 
drawing;  a  broad  control  range;  easy 
maintenance;  double  duty  and  self-opera¬ 
tion.  These  points  are  important,  and  this 
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manufacturer’s  regulatora  offer  all  these  facturer  will  send  bulletin  and  speclflca- 

features  and  more.  Bulletin  on  tempera-  tlon.  - Item  i3® 

ture  regulators  Is  available. . Item  122 


DUCT  SILKNCn.  Page  55.  A  combination 
pressure  reducing  valve  with  a  duct  si¬ 
lencer  is  made  by  this  manufacturer  to 
quiet  noise  in  high  velocity  systems.  In¬ 
stalled  directly  in  the  duct  work  ahead 
of  the  diffusers,  a  single  unit  can  handle 
silencing  and  pressure  reduction  for  up 
to  3000  cfm  and  is  adaptable  to  small 
.systems  and  pneumatic  control.  Informa¬ 
tion  is  available. _ Item  123 


RKVKIISIBLB  HOOP  VBNTILATOfl.  Page 

125.  A  reversible  roof  ventilator  is  made  by 
this  company  with  28-,  36-,  and  44-in.  fan 
diameters  In  a  capacity  range  for  exhaust, 
from  6800  to  23,600  cfm  and  for  intake  from 
6520  to  22,300  cfm.  Available  in  curve, 
peak,  or  slope  base  construction,  the  ven¬ 
tilator  is  made  of  20-gage  galvanized  steel. 
It  is  a  blackout  type  ventilator.  Bulletin  is 
available . Item  131 


COPPKR  WATIR  TUBS.  Page  111.  One 
contractor  installs  copper,  whether  or  not 
codes  call  for  it.  when  imbedding  plumb¬ 
ing  and  heating  lines  or  radiant  panel 
heating  coils  in  a  concrete  slab.  Fewer 
joints  are  necessary  and  copper  is  non- 
rusting.  Technical  advisory  service  is 
available  to  help  solve  installation  prob¬ 
lems.  . Item  124 


SNOW  MELTING  PIPE.  Page  127.  A  giant 
snow  melting  system  for  a  ferry  buirdln<T 
has  approximately  14  tons  of  1-ln.  steel 
pipe  used  in  the  |^ds  and  about  5  tons  of 
sizes  up  to  3  in.  employed  as  headers  and 
connecting  pipes.  The  characteristics  of 
the  pipe  —  uniform  bending  and  strong 
welding  proMrties  —  make  it  ideal  for  this 
application.  Descriptive  literature  is  avail¬ 
able . Item  132 


COOLING  TOWEBS  AND  CONDENSERS. 

Page  113.  Cooling  towers,  in  2  to  120-ton 
capacities,  and  water-cooled  condensers, 
in  1  /3  to  25-ton  capacities,  are  matched  to 
work  with  each  other.  The  wetted  deck 
surfaces  of  the  towers  carry  a  20-year 
guarantee  against  rotting  or  fungus  at¬ 
tack.  The  condenser’s  tubes  can  be  cleaned 
by  a  mechanical  cleaning  tube.  Detailed 
speciflcations  are  available. _ Item  12S 


TEMPERATURE  RBGULATDRS.  Page  115. 
A  self-operating  temperature  regulator 
which  automatically  holds  the  temperature 
constant  at  the  right  point,  is  made  by 
this  manufacturer  for  the  control  of  steam, 
water,  gas.  or  other  fluid  flow.  Various 
valve  bodies  and  inner  valves  are  avail¬ 
able;  single  and  double  seat  valves  to  2 
in.  with  bronze  bodies.  Bulletin  ^ves  in¬ 
formation  about  all  types. _ Item  126 


PACKAGED  UNIT  BLOWER.  Page  117. 
No  separate  base  layout  is  needed  for  the 
motor  and  fan  of  these  packaged  unit 
blowers,  nor  do  V-belt  drives  have  to  be 
insUlled  and  aligned.  ’The  motor  mounting 
may  be  adjusteo;  the  cover  may  be  opened 
vertically.  Choose  from  capacities  of  370 
to  25.000  cfm;  forwardly  curved  and  back- 
wardly  Inclined  wheels.  Catalog  is  avail¬ 
able.  - . Item  127 


draft  inducers.  Page  119.  Motorized 
draft  inducers  make  tall  chimneys  un¬ 
necessary  on  low  modem  buildings  such 
as  roadside  hostelrles.  ’The  draft  inducers 
provide  a  uniform,  adequate  draft  for 
boilers  snd  furnaces  Independently  of 
weather  conditions.  Bulletin  is  available 


DIRECT  FIRED  HEATER.  Page  128.  A  unit 
with  a  stainless  steel  combustion  chamber 
of  floating  design  which  eliminates  tuadue 
expansion  and  contraction  stresses.  Infor¬ 
mation  available . Item  133 


BOILER  WATER  LEVEL  CONTROL.  Page 

129.  Boiler  water  level  controls  are  avau- 
able  from  this  manufacturer  for  preasures 
to  600  pal  and  temperatures  to  tSo  deg  F, 
for  single  or  multi-stage  control  with  as 
many  as  three  separate  switching  actions. 
Special  units  for  extreme  requirements  are 
also  made.  Catalog  section  is  available. 
. . . Item  134 


EVAPORATIVE  CONDENSERS.  Page  129. 

Evaporative  condensers  with  water-air 
control  attachments  automatically  cut 
overall  plant  operating  costs.  The  patented 
system  shuts  off  the  water  and  later  toe 
fan.  when  not  required.  ’These  and  other 
advantages  are  pmormed  automatically, 
saving  time  and  labor.  Informatom  on  the 
condensers  is  available . Item  135 


SECTIONAL  CONDENSER.  Page  130.  A 
sectional  condenser  for  removing  super¬ 
heat  and  condensing  gas  at  lower  tempn- 
atures  is  offered  by  tols  manufacturer.  TOe 
system  is  automatically  purged  of  oil  and 
it  transfers  the  heat  to  toe  outdoor  air  by 
evaporation.  The  capacity  rai^e  of  toe 
condenser  is  90  to  240  tons.  Bulletin  is 
available . Item  136 


Use  this  digest  to  locate  and  refer  to 
items  and  advertisements  appearing 
in  this  issue,  then  fill  out  and  mail  the 
prepaid  postcard  to  request  further 
information. 


HEAT  EXCHANGERS.  Page  135.  The  tube 
ends  of  these  shell  and  tube  heat  exchaM- 
ers  are  expanded  electronically  by  the 
manufacturer  so  that  toe  circumference  of 
each  tube  is  joined  to  the  face  of  the  ex¬ 
changer  with  toe  same  pressure.  The  flt  is 
as  nearly  x>crfcct  as  modern  science  can 
achieve.  Inquiries  are  invited.  ...Item  137 


FINNED  RADIATION.  Page  136.  For  hot 
water  and  steam  insulation,  tols  company’s 
flnned  radiation  is  available  in  7  pipe  and 
fln  size  combinations.  The  fins  are  made  of 
cold  rolled  steel  mechanically  and  perma¬ 
nently  bonded  to  steel  pipe.  Enclosures, 
brackets,  and  fittings  are  also  made  by  toe 
company.  A  catalog  and  job  specification 
sheet  are  available. _ Item  IM 


COMMERCIAL-INDUSTRIAL  BURNERS. 

Page  137.  Six  new  gas  and  gas-oil  fired 
burners  are  available  for  commerical  and 
industrial  heating.  The  burners  are  made 
for  gas  on^;  coniblnation  light  oil  (No.  2) 
and  gas;  and  combination  heavy  oil  (No.  5) 
and  gas.  The  six  models  range  in  capacity 
from  720,000  to  8,600,000  Btu  per  hr.  Com¬ 
plete  information  and  prices  are  available. 

_ Item  139 


AIR  RECOVERY  CELLS.  Page  137.  Air  re¬ 
covery  cells  were  installed  in  the  air  con- 
ditiohlng  system  of  a  photographic  printing 
paper  plant  to  remove  minute  quantities 
of  phosphorous  from  toe  air  which  were 
.^polling  toe  paper.  The  spoilage  stoi>ped 
immediately.  Air  recovery  cells  In  any  air 
conditioning  or  ventilaung  system  will 
reduce  needed  amount  of  outside  air  and 
needed  heating  and  cooling  capacity.  In¬ 
formation  is  available. _ Item  146 


AUTOMATIC  BOILRR.  Page  138.  An  auto¬ 
matic  boiler  can  be  opened  for  eleanlns 
or  inspection  by  one  man  in  less  than 
one-hsuf  hour,  for  it  has  hinged  doors  at 
both  ends.  Fully  axitomatlc.  toe  boiler  Is 
used  for  hot  water  and  high  or  low  pres¬ 
sure  steam  applications.  Units  range  from 
20  to  500  hp  and  can  be  gas,  or  oil.  or  com¬ 
bination  fired.  Catalog  and  name  of  near¬ 
est  distributor  are  available - Hem  141 


Page  133 


FABTS  AMOUT  COAI.  Page  181.  On  ^ 
baM  of  coot,  one  Southern  plant  selected 
coal  for  fuel  and  increased  if*  steam  opa¬ 
city  150%,  reduced  fuel  cost  15%,  and  cut 
labor  costs  70%.  Up-to-date  coal  burning 
equipment  can  give  10%  to  40%  more  steam 
per  dollar  and  automatic  coal  and  ash 
handling  systems  can  cut  labor  costa.  Fur¬ 
ther  information  and  case  histories  are 
available . Itom  129 


COOLER  USEE  NO  FLOOR  SPACE.  Page 
123.  An  air  conditioning  unit  for  remote 
installations  on  new  or  old  construction 
requires  no  floor  space  and  can  be  used 
with  Freon  or  with  hot  and  cold  water. 
’The  unit  can  be  installed  in  vestibules, 
overhead  entrance  ways,  plenums,  closets, 
or  hallways  with  or  wltoout  false  or  furred 
ceilings.  It  provides  horizontal  discharge  to 
one  or  several  adjacent  rooms.  The  manu- 
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WATER  HAMMER  ABSORRERS.  Paee  139 
The  pounding  and  noise  caused  by  water 
hammer  is  prevented  by  the  shock  ab¬ 
sorbers  manufactured  by  this  company. 
Installed  in  pipe  lines,  the  absorbers  pre¬ 
vent  loo^ning  fltUngs.  damaging  valves 
and  appliances.  Manual  on  water  nammer 
IS  available. . Itam  isa 


POWERED  FASTENERS.  Page  145  A  new 
power-actuated  fastener  has  interchange¬ 
able  barrels  to  set  either  *4  or  ^i-in. 
fasteners  into  steel  or  concrete.  The 
operator  carries  the  second  barrel  In  his 
pocket  like  a  fountain  pen. - Item  ISS 


available  in  five  sizes  from  100  to  5750  Ib 
condensate  per  hour.  Bulletin  is  available 

. Item  I4a 


FIRE  PROTECTION  EQUIPMENT.  Page 
142.  Interior  fire  protection  equipment  is 
made  by  this  firm  from  components  to 
standard  custom-size  cabinets  and  com¬ 
plete  systems.  The  equipment  is  designed 
and  proved  to  meet  the  requirements  of 
utility,  appearance  and  economy.  An  AIA 
file  containing  standard  specifications  for 
major  items  is  available.. . . Item  14t 


ELECTRIC  HEATERS.  Page  145.  Electric 
comfort  heaters  for  low  cost  space  heating 
are  made  in  a  choice  of  blower,  convection, 
or  radiant  types  with  totally  enclosed 
heating  elements  by  this  manufacturer. 
The  heaters  are  also  made  in  portable, 
mounted,  or  built-in  units  from  V*  to  40  kw 
with  automatic  or  manual  controls.  Catalog 
of  the  entire  line  of  heaters  is  available. 


ROOF  VENTILATORS.  Page  139.  You  are 
assured  of  dependable  venUlation  when 
you  specify  these  roof  ventilators  of  which 
there  IS  a  . type.  size,  and  capacity  for  all 
your  requirements.  Line  includes  propel¬ 
ler  fans,  centrifugal  fans,  stationary,  ro- 
r*?**  roof  ventilators  and  acces¬ 
sories.  Catalog  available _ Hem  143 


COILB.Page  139.  Steam 
distributing  tube  heating  coils  of  this  man- 
*“***  .outlets  from  the 
header  extruded  to  provide  double  thiek- 
ness  for  tube  insertions.  The  tubes  are 
fabricated  from  0.035-in.  copper;  nipple 
connections  are  brass.  Catalog  is  available. 
. — . Item  144* 


OIL  UNIT  HEATERS.  Page  147.  A  farmer’s 

auction  market,  open  only  on  weekends, 
is  now  comfortably  heated  in  an  hour  by 
eight  of  this  company’s  oil-fired  unit  heat¬ 
ers.  Burning  No.  2  fuel  oil,  the  heaters 
give  immediate  warm-up  and  have  adjust¬ 
able  louvers  to  direct  the  heat  where 
needed  without  cold  spots  or  overheating. 
Unit  heater  catalog  is  available... Hem  ifT 


this  company  for  interior  hose  units,  work¬ 
ing  on  pressures  as  low  as  25  lb  and  also 
over  125  lb.  Listed  and  approved  for  Class 
A  and  Class  B  fires,  the  nozzles  are  adjust¬ 
able  from  off  through  full  steam  to  to-deg 
conical  fog.  AIA  file  on  interior  fire  pro¬ 
tection  Is  available. . . ..Item  IM 


Twelve  basic  sizes  of  industrial  unit  heat- 
ers— 1-,  2-.  and  3-fan  models— are  made  bv 
'*^***‘  capacities  from  83,04)0 
i:.‘^jW)^Btu  pCT  hr,  handliM  from  2000 
to  2E0M  ctai.  A  choice  of  ten  heating  ele- 
i>  offered  for  every  size  uniLrub- 
lication  on  the  heaters  is  available. 


AIR  VENTS.  Page  144.  Air  vent  valves  to 
handle  the  toughest  venting  job  include 
one  model  that  gets  beat  fast  to  hard-to- 
heat  radiators  and  another  main  line  vent 
that  eliminates  air  faster  from  main  and 
risers.  Detailed  literature  is  available. 
. Hem  I5i 


AIR  METER.  Page  147.  A  new  air  meter  de¬ 
veloped  by  this  company  gives.  In  one  in¬ 
strument.  a  simple,  rapid  method  of  bal¬ 
ancing  and  checldng  any  air  system.  The 
meter  measures  air  velocities  from  10  to 
8000  fpm  in  increments  as  small  as  5  fpm; 
temperatures  from  0  to  255  deg  F  to  within 
cleg;  and  static  pressures  from  0  to  10 
in.  of  water,  positive  or  negative.  Bulletin 
with  essential  data  is  available... Hem  IM 


AUTOMATIC  BNUTTBRS.  Page  144.  Auto¬ 
matic  shutters,  with  aluminum  louvers  are 
made  by  this  company  in  sizes  from  12  to 
72  in.  scniare,  also  rectangular.  Automatic 
ceiling  wutters  are  also  made  by  the  com¬ 
pany  for  attic  ventilation,  the  louvers  be¬ 
ing  operated  by  the  suction  of  the  attic 
fan.  Circular,  prices,  and  a  catalog  are 
available.  _ _ Hem  U2 


MWER  RMF  VENTILATORS.  Page  141. 
Power  roof  ventUators  have  a^anced 
modem  deste  to  fulfill  architectural  atyl- 
iS?  “  performance  requirements 

nie  venUlators  are  made  with  air  capaci- 
20.000  cfm  and  with  belt  or 
direct  drives.  A  booklet  is  available  that 

fives  the  design,  constniction,  and  per- 
ormance  data  of  the  ventilators.  Hem  148 


UNIT  HEATER.  Page  148.  A  unit  heater 
for  general  purpose  and  heavy  duty  and 
industrial  heating  is  available  from  this 
manufacturer  in  24  sizes.  8  coil  selections. 
159  ratings  from  100.000  to  2.500.000  Btu 
per  hr,  and  capacities  from  2000  to  25.000 
cfm  each.  For  general  purpoaes.  the  heater 
has  non-ferrous  coils;  for  heavy  duty  work 
it  has  wrought  iron  cMiils.  Booklet  is  avail¬ 
able . . . . . . ...Item  1S9 


UNION  BONNET  BATE  VALVES.  Page 

144.  Two-piece  union  bonnet  radial  seat 
gate  valves  are  recommended  for  general 
service  on  steam,  water,  gas  and  oil  lines 
where  fuU,  unrestricted  fiow  is  desired. 
Valves  may  be  repacked  under  pressure. 
Specifications  and  details  are  contained  in 
an  illustrated  brochure.  . . Hem  1S3 


COOLING  TOWERS.  Page  149.  To  cool  the 
large  compreasom  in  Chicago’s  Hotel  La¬ 
Salle,  one  of  this  company’s  354>-ton  crooling 
towers  was  installed.  The  company’s  line 
of  forced  and  natural  draft  cooling  towers 
is  available  in  capacities  from  3  to  1000 
tons.  They  are  constructed  of  heavy  gage 
galvanized  steel.  To  help  select  the  right 
type  and  capacity  tower,  one  of  the  com¬ 
pany's  engineers  will  submit  proposals 
without  obligation.  Details  are  available 


FANS.  Page  145.  The  performance  of  these 
fans  is  in  the  prop  design.  Get  top  effi¬ 
ciency  against  resistances  to  4*/2-in.  static 
pressure,  without  special  equipment,  with 
these  7-blade  propellers  that  move  more 
air  at  slower  motor  speeds  with  less  horse¬ 
power.  Bulletin  avallsble . Hem  1S4 


GAS  UNIT  HEATERS.  Page  ISO.  Longer 
life  and  low  cost  service  result  from  u«tg 
these  light  weight  gas  unit  beaters.  The 
ll^t  wmght  cuts  shipping  and  installation 
costs  and  the  stainless  steel  construction 
slashes  corrosion  loss.  Bulletin  available. 


VALVE  LINE.  Inside  back  cover.  A  line  of 
flow  controlled  valves  includes  packless 
and  packed  valves,  strsiners,  dryers,  check 
valves,  relief  valves,  3-way  valves,  liquid 
gage  sets,  flange  unions,  and  accessories 
for  air  conditioning,  refrigeration,  and  in¬ 
dustrial  users.  A  catalog  describing  the 
valves  and  two  catalogs  on  ammonia 
valves  and  steel  fittings  are  available 
. Hem  182 


Postage 

Will  be  paid 
by 

Addressee , 


BOILER  SAFETY  CONTROLS.  Back  cover. 
This  manufacturer’s  line  of  boiler  safety 
controls  Includes  a  feeder-cutoff  combina¬ 
tion  for  boilers  below  5000  aq  ft  uid  aamd- 
mum  steam  pressure  of  25  lb;  low  water 
cutoffs  for  automatically  fired  boilers  with 
a  maximum  steam  pressure  of  20  lb:  and 
a  water  level  control  for  boilers  of  any 
size  with  steam  pressures  to  150  lb.  Book¬ 
let  on  low  water  in  hot  water  boilera  is 
available . . . . . Hem  183 


riRST  n^ASB  PEKxtrr  no.  53.  bec.  si.»,  p.  l.  a  a.,  new  tosk.  n.  t. 


Air  Conditioning,  Heating  ahe 

93  WORTH  STREET 


NEW  YORK  13.  N.  Y 


AD-DIGEST  SERVICE 


More  than  two  miles  of  tubing  and  some  1250  tube 
ends  are  involved  in  the  three  tube  bundles  shown 
here  in  this  typical  scene  in  P-K's  fabricating  shop. 
All  tube  ends  are  made  leakproof  electronically. 


HOW  ELECTRONICS  MAKES 
P-K  EXCHANGERS  BETTER  THAN  EVER 


These  men  are  expanding  tube  ends  into  the  shell  and  tube  unit  itself,  has  changed  very 
tube  sheet— the  “inner  face”  of  a  shell  and  tube  little.  The  thermal  design  must  be  ri^ht  . . .  the 
heat  exchanger  that  holds  each  tube  in  place,  craftsmanship  exact  .  .  .  the  testing  scrupulous. 

It’s  a  time-consuming,  precision-demanding  job.  Leading  engineers  and  contractors  know 
Yet  by  doing  it  electronically  with  the  equip-  these  facts.  They  know,  too,  that  such  pains- 
ment  you  see  here,  the  circumference  of  each  taking  care  costs  money  .  .  .  that  minor  price 
tube  is  joined  to  the  face  of  the  exchanger  with  advantages  are  often  illusory  . .  .  that  the  integ- 
exactly  the  same  pressure.  The  fit  is  as  nearly  rity  of  the  manufacturer  is  their  best  safeguard 
perfect  as  modern  science  can  achieve.  No  leaks  .  .  .  and  that  one  maker  has  never  compromised 
can  develop  in  service  because  of  the  precise  with  quality. 

and  uniform  expansion  of  the  tubes.  To  meet  your  needs  in  heat  transfer  equip- 

Electronic  expansion  of  tubes  is  an  example  ment,  we  invite  your  inquiry  ...  by  mail,  phone, 
of  how  the  fabrication  of  heat  exchangers  has  or  personal  visit  to  our  plant, 
changed  since  |»-lc  built  its  first  unit  in  1880.  The  Patterson-Kelley  Co.,  Inc.,  9I0  Burson 
But  the  fundamental  method  of  building  a  good  Street,  East  Stroudsburg,  Pa.  Offices  in  principal 
heat  exchanger,  like  the  shape  and  form  of  a  cities. 

PATTERSON  tt  KELLEY 

@  2598 


Heat  Exchangers  •  Convertors  •  Storage  Water  Heaters  •  Condensers  •  Storage  Chillers  •  Oil  Heaters  •  and  all  types  of  heot  transfer  equipment 
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GREATER  HEATING  EFFICIENCY 


For  Hot  Woter  and  Steam 
Installations  —  Availoble 


No  Other  Heating 
System  Offers 
All  These 
Advantages . . . 


A  custom-made  heating  installation 
with  factory  fabricated  parts  for 

SCHOOLS  •  HOSPITALS  •  HOTELS 
INSTITUTIONS 
PUBLIC  BUILDINGS 
COMMERCIAL  BUILDINGS 


in  7  pipe  ond  fin  size 
combinotions. 


Fins  of  cold  rolled  steel  me- 
chonicolly  and  permanently 
bonded  to  steel  pipe. 


WW 

Exclusive  radiont-ray  Air¬ 
foil  fin  design  assures  max¬ 
imum  heat  output. 


SAVES  TIME!  SAVES  MONEY! 


ADAPTABLE 

Customfit*  enclo¬ 
sures  with  flat  or 
sloping  top  ...  or 
expanded  metal 
grille  . . .  scientifi¬ 
cally  designed  for 
maximum  heat 
output. 


Write  for  catalog  and 
new  “Time-Saver”  Job 
Specification  Sheets.  Our 
factory  trained  heating 
engineers  are  available 
to  help  you  with  your 
heating  installation 
problems  wit;iOut 
obligation. 


EASY  TO  INSTALL 

Brackets  and  fit¬ 
tings  are  factory 
fabricated  and 
pre-punched  for 
ease  and  speed. 


‘Airfoil  and, 
Customfit 
ore  Trade 
Names 
of 


xwj.L  I ;//// 

=railiant-rai|= 

T.M.  REG.  U.S.  PAT.  OFF.  J 


RADIATION,  INC. 


P.  O.  Box  64  •  Newington,  Connecticut 


IN  THE  FIELD 

Kritzer  Radiant  CoiliiA.  Inc.,  tiiiiiotuice!^  the  appoint¬ 
ment  of  Neviaser  &  Iluddinott.  21.‘i0  Pennsylvania 
Ave.  \.\V..  Washington  7,  I),  i...  as  sales  representa¬ 
tive  in  the  W  ashington  area. 

The  Raiiiset  Fastening  System,  W  inchester  W  est¬ 
ern  Division  of  Olin  Mathieson  (diemieal  (^irp..  has 
moved  New  York  headtpiarters  to  l.‘i2  Nassau  St.  It  was 
formerly  located  with  the  Metals  Division  at  29-27  -list 
.Ave.  in  Long  Island  Citv.  Joseph  F.  Falvey  has  been 
named  assislant  district  manager  for  Hamlet  in  tin*  New 
^  ork  area. 


I’he  'I'rane  Loinpany,  La  (;r(»>>e.  W  is.,  has  an- 
noimeed  the  appointment  of  W  illiani  L.  Mullins  to  its 
Oklalnmia  (]it\  sales  ofliee.  Mr.  Mullins  has  previonsK 
heen  associated  witli  the  Trane  odlee  at  Memphis. 

^  ork-Shipley.  Ine..  has  appointed  R.  M.  Davies, 
of  Davies  Kngineering  4.  K(|uipment  Lo..  221  N.  .Mahama 
.''t..  Indianapolis,  distributor  for  north  and  central  In¬ 
diana.  Davies  will  handle  the  complete  line  of  the  Indus¬ 
trial  Division.  J.  B.  Johnson^  .Y129  (hestview  Drive. 
Indianapolis,  has  heen  a|>pointed  regional  manager  for 
the  Itidnslrial  Division  (tf  Yctrk-Sliiplev  in  key  cities  in 
Indiana.  Illinois  t  t'xcept  ('.hicagoi.  Michigan  ami  Ken- 
tm  kv . 

Johnson  Service  Lonipany  has  iiiovcmI  its  branch 
odicc*  formcriv  located  in  Newark  t<»  I12f>  .Morris  Ave.. 

I  nion.  N.  .).  (Jiarles  K.  Nelson  i«  the  hratich  manager. 

Lleaver-Rrooks  (io.  has  a|tpoiiiti‘d  Kriekson  Indus¬ 
trial  Profluels  Lo.,  92.T1  Peeler  St..  Dalhis  19,  Texas, 
representative  in  the  Dallas  industrial  marketing  area. 
The  new  eompanv  is  under  the  ownersliip  of  A.  J. 
Kriekson.  whet  was  formerlv  with  (iondmstion  (lontrcd 
dorp,  as  dislric  t  manage-r  of  the  .'southwc't  area.  The  ter- 
ritorv  served  in  the  new  eompanv  will  iiichide  .”)!»  counties 
ill  North  dentral  'Tc*\as. 

\irl(‘mp  Division  of  tlu“  (ihrvsler  (!orp.  has  an¬ 
nounced  these*  new  appointments:  dharh's  A.  .^lelFinnis 
was  namc*d  district  manager.  Davton.  Ohio  region.  His 
lieadcjuai ters  will  now  hi*  (  lev eland.  Ohio.  Robert  T. 
W  eleh.  Jr..  was  namc'd  district  manager.  Davton  region, 
llis  Ik  ad(piartc‘is  will  he  Louisville.  Kv.  (*arnel  Walter 
i.iinsford  was  named  district  manage*),  \tlanta  region. 
Klin<*r  F.  \  oss  was  name*d  field  engine*  *1.  Xtlanta  re*gion. 
lietherl  W.  I.anih  was  named  district  manage*r,  .Ne*w 
Xoik  re’gioii.  working  prinuiiilv  veitli  \irte*mp  distrihn- 
tois  and  dealers  in  the*  northcni  part  of  New  .)e*rse*v. 
'I  honias  H.  Sexton  was  named  elistrict  manage*),  roonv 
air  eemdilioncrs,  West  (loast  legion,  llis  he*aele|narle*rs  will 
now  he*  the  .Mrteinp  Los  Ange*le*s  sale*s  odiec.  R.  R. 
Hamilton  was  named  district  manager.  Dallas  ri'gion. 
Me*  will  he  in  charge  of  Airtemp  room  air  conditioner 
|)rograms  in  South  and  W  e*.st  Texas.  Jedin  K.  Ralh  *w 
was  named  district  manager.  Dallas  ie*gion.  Me  will  he  in 
charge*  of  North  Texas  for  \irle*iiip. 


136 


JANUARY,  1956,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


X' 


*  for  the  first  time 
I  at  competitive 

\  prices 


#  A  maker  of  tine  photographic  printing  papers 
was  plagued  by  intermittent  spoilage  — evidently  caused  by 
some  airborne  impurity  too  dilute  to  be  identified  by  any 
means  of  analysis  at  hand. 

Connor  engineers  were  called  in  as  experts  on  air  purifi¬ 
cation.  They  installed  Dorex  test  equipment  to  determine  the 
nature  of  the  impurity.  Later,  these  test  units  w'ere  analyzed 
in  the  Connor  laboratory  — revealing  the  cause  of  spoilage  as 
minute  quantities  of  phosphorus  originating  from  a  smelter 
some  miles  away 

As  a  result  of  these  findings,  Dorex  Air  Recovery  "C” 
Cells  were  installed  in  the  air  conditioning  system— and  the 
spoilage  stopped  immediately. 

This  is  one  example  of  how  Dorex  Air  Recovery  can 
purify  outside  air  for  sensitive  manufacturing  operations. 
Equally  important  is  the  positive  indoor  protection  Dorex 
can  provide  in  areas  where  smog  is  a  problem. 

Special  cases  aside,  Dorex  Air  Recovery  in  any  air  con¬ 
ditioning  or  ventilating  system  will  substantially  reduce  ( 1 ) 
the  needed  amount  of  outside  air,  ( 2 )  the  needed  capacity 
for  heating  and  cooling,  ( 3 )  installation  and  operating  costs. 
Write  us  for  full  information,  Connor  Engineering  Corpora¬ 
tion,  Dept,  D-16,  Danbury.  Connecticut. 


^LEANTIR- Brooks,  the  pioneer  in  low-cost  commer- 
cial-industrial  heating,  now  brings  you  another 
first:  6  brand  new  gas  and  gas/oil-fired  burners  — 
all  priced  for  fast  selling  in  the  season  ahead! 

Models  for  practically  any  heating  need:  gas 
only;  combination  light  oil  (#2)  and  gas;  combina¬ 
tion  heavy  oil  (^5)  and  gas. 


1.  Now  30%  to  40%  low¬ 
er  in  price  than  form¬ 
er  models. 

2.  Highest  efficiency  — 
perfect  gas  flame. 

3.  All  secondary  air  fur¬ 
nished  by  burner. 

4.  Correct  air-gas  ratio 
easily  set. 


5.  Simple,  low-cost 
installation. 

6.  Highest  quality 
controls. 

7.  Flip-of-a-switch  oil/gas 
interchange  available. 

8.  6  models  —  Capacity: 
720,000  to  8,600,000 
Btu. 


Write  for  tompleto  Information  and  pritas.  Cleaver- 
Brooks  Company,  Burner  Division,  Dept,  A,  3S2  E.  Keefe  Ave., 
Milwaukee  12,  Wisconsin.  . 


CONNOR 

ENGINEERING 
CORPORATION  ~m 

dorex 
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Sontmntal  automatic  boiler 


•  generates  the  steam  and  hot  water  you  need  at  low 
fuel  cost  and  with  little  maintenance. 

•  is  highly  efficient — over  80^  guaranteed— due  to  its 
unique  “spinning  gas  technique”. 

•  can  be  opened  for  cleaning  or  inspection  by  one  man 
in  less  than  •  2  hour,  for  it  has  hinged  doors  at 
both  ends. 

•  distributes  heat  evenly  to  the  rear  tube-sheet  and  all 
return  tubes.  This  results  in  balanced  water  circula¬ 
tion  and  uniform  longitudinal  expansion  of  the  entire 
pressure  vessel. 

•  has  long  service  life  because  of  free,  rapM  water  cir¬ 
culation,  uniform  heat  transfer,  simplicity  of  con¬ 
struction  and  quality  workmanship. 


Fully  automatic.  Continental  Boilers  arc 
used  for  hot  water  and  high  or  low  pres.sure 
steam  applications.  Units  range  from  20 
to  500  hp  and  can  be  gas,  oil  or  com¬ 
bination  fired. 

Write  for  catalog  and  the  name  of  your 
nearest  distributor.  Let  us  bid  on  the  next 
boiler  you  need. 


CanfInMtal 


BOILERS 


BOILER  ENGINEERING 

Ci4UC 

TManavonSt.  •  PHOENIXVILLE,  PA.  •  Phone  5832 


NEW  CATALOGS 


Use  the  prepaid  postcard 
on  page  131  for  securing 
your  copies  of  catalogs  de¬ 
scribed  in  this  department. 


DEWPOINT  INDICATOR  BULLETIN  — 

An  8-page  bulletin  (GEC-588B)  describ¬ 
ing  a  dewpoint  recorder  and  indicator  is 
issued  by  General  Electric  Co.,  Instru¬ 
ment  Dept,,  West  Lynn,  Mass  In  addition 
to  giving  descriptions  and  specifications 
of  the  instruments,  the  bulletin  also  con¬ 
tains  a  chart  of  the  relations  between  the 
dewpoint  and  the  moisture  content  of 
gases .  . . .  Item  S9 

ARTICLE  ON  INDUSTRIAL  FANS  A  re¬ 
print  of  an  article  on  the  selection  and  ap¬ 
plication  of  tans  for  industrial  or  mechan¬ 
ical  draft  applications  is  available  from 
American  Blower  Corp.,  Detroit.  Mich. 
The  10-page  article  discusses  the  charac¬ 
teristics  which  must  be  known  before 


choosing  a  fan .  Item  60 

FLEXIBLE  HOSE  BULLETIN  —  A  bro¬ 
chure,  Bulletin  50.  describing  the  appli¬ 


cations  of  flexible  exhaust  hose  and  duct 
in  the  metal  wo  king  industries  is  issued 
by  The  Flexaust  Co.,  Xew  York,  N.  Y. 
In  addition  to  illust'ating  the  uses  for 
the  hose  and  d'  ct.  the  brochure  has  a 
selection  guide.  .  Item  61 

HEATING  PLAN  IS  DESCRIBED— A  de¬ 
partmental  heating  plan  fur  factories  is 
described  in  a  bulletin  (LL-?2e8)  issued  by 
R.  D.  Fageol  Co.,  Kent,  Ohio.  Details  of 
the  system,  which  eliminates  duct  wo-k. 
piping,  radiation,  diffusers  and  othe"  com¬ 
ponents  of  large  central  heating  units,  are 
described  and  illustrated.  _ Item  62 

GRILLE  CATALOG  SUPPLEMENT  —  A 

bulletin  illustrating  and  supplementing  its 
current  catalog  of  hollow'  blade  and  solid 
bar  registers  and  grilles  is  issued  by 
Register  and  Grille  Mfg.  Co..  Inc.,  Brook¬ 
lyn,  N.  Y  The  folder  illustrates  the  vari¬ 
ous  styles  available,  gives  their  specifica¬ 
tions,  and  shows  how  to  specify  or  order 


the  registers  and  grilles. .  Item  63 

AIR  RECOVERY  BULLETIN  —  Bulletin 


1()6-D  issued  by  Connor  Engineering  Corp.. 
Danbury.  Conn.,  covers  Dorex  Type  G 
air  recovery  panels  for  removal  of  odors 
and  vaporous  impurities  from  recircu¬ 
lated  air  in  comfort  conditioning  installa¬ 
tions.  Performance  and  selection  charts 
are  included.  _ _ _ _ —  Item  64 

BULLETIN  LISTS  LINE  OF  FANS— An 

illustrated  bulletin  (AA-101)  by  Chicago 
Blower  Corp.,  Franklin  Park,  III.,  de¬ 
scribes  the  company’s  redesigned  line  of 
axial  airfoil  fans.  The  heavy-duty  fans 
are  listed  in  eight  general  categories  for 
ventilating.  . . . . Item  65 

BLOWER  CATALOG  —  Air  conditioning 
blowers,  named  Rex,  for  1956  are  shown 
in  an  18-page  catalog  issued  by  Air  Con¬ 
trols.  Inc.,  Cleveland,  Ohio.  Seventeen 
standard  belt-driven  models  are  listed, 
and  five  sizes  of  direct-drive  blowers  are 
shown. _ _ - . Item  66 

{Continued  on  page  1  tO) 
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you're  essured  of 

Dependable  Ventilation 


PENN  VENTILATORS 


PEHN  VENTILATOR  CO 

Main  Office  and  Factory 

North  Goodman  St.  &  Allegheny  Ave. 


Philadelphia  40,  Pa. 


FOR  MORE  THAN  25  YEARS  THE  BUILDERS^  '*02^  TOR  LINE 


RIGIDBILT 


RIGIDBILT  INC 


There  is  a  type,  size  and  capacity  for  all  your  ventilating 
requirements.  Efficient  and  economical  Penn  Ventilators  are 
easily  installed  and  last  long,  providing  years  of  trouble-free, 
inexpensive  ventilation.  They  have  been  removing  dust, 
vapors,  smoke,  heat,  fumes  and  odors  from  public,  com¬ 
mercial  and  industrial  buildings  for  more  than  a  quarter  of 
a  century. 

Wrife  for  descriptive  literature  on  the  entire  line  ,  ,  .  and 
for  qualified  recommendations  and  prompt  quotations. 

Manufacturers  of:  Propeller  Fan  —  Centrifugal  Fan, 
Stationary,  Rotary  and  Ridge  Roof  Ventilators  and  accessory 
products.  Representatives  and  distributors  in  principal  cities. 


irHi 


desttu  ctiv© 
water  hammer 


A/so:  Steam  Disfribufii 
Tube  Heating  Coiis 


The  pounding,  shaking  noise  you  head 
in  your  pipe  lines  is  "Wafer  Hammer" 
—  as  destructive  as  it  is  noisy  — 
loosening  fittings,  damaging  valves 
and  appliances,  and  causing  expen¬ 
sive  repairs ! 

lOSAM  SHOCK  ABSORBERS  easily, 
inexpensively  and  permanently  “cure" 
hammering  and  vibration  in  pipe  lines. 
Send  coupon  today  for  latest  scientific 
data. 


MAXIMUM  HBAT  TRANSfCR  ASSURED! 

All  tube  outlets  from  header  ore  extruded,  pro¬ 
viding  double  thickness  for  tube  insertions.  Tubes 
ore  fabricated  from  0.035"  copper,  nipple  connec¬ 
tions  are  brass,  thus  assuring  strength  far  longer 
life  with  utmost  economy. 


RIGIDBILT  IS  BETTER  BUILT  -  Write  for  Catalog 


JOSAM  MANUFACTURING  CO 

Dept.  HV 


Michigan  City,  Indiana 
Please  send  free  copy  of  Manual  "S'*  on  WATER  HAMMER 
Firm  . . . 


2852  WEST  FULTON  BLVD.,  CHICAGO  12,  ILL, 


Address 


HEATING  •  AIR  CONDITIONING  »  REFRIGERATION 


State 
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NEW  CATALOGS 

[('.oiilinuvil  from  fta^e  l.ioi 


Call  on 


L ' 


For  descriptions  and 
complete  data  on  the 
Nesbitt  Giants,  send 
for  Publication  404 


THE  NAME 
TO  GO  BUY  IN 
UNIT  HEATERS 


•  Copocities  from  83,000  to  1,735,000  Btu  per  hour 

•  For  efficient  air  hanriling  from  2,000  to  28,000  cfm 

•  12  basic  sizes — one  two  -,  and  three  fan  models 

•  Choice  of  10  heating  elements  for  every  size  unit 

•  Feoturing  new  Trombone  steam-distributing  tubes 

•  Giants  of  endurance-and  performance  with  economy 


Hpiybltr 


Big  Job  of 

Hewing  and  Ventilating 


PROPELLER  FAN 
UNIT  HEATERS 


LITTLE  GIANT 
UNIT  HEATERS 


SERIES  C 
UNIT  HEATERS 


GAS  FIRED 
UNIT  HEATERS 


Use  the  prepaid  postcard 
on  page  131  for  securing 
your  copies  of  catalogs  de¬ 
scribed  in  this  department. 


REMOTE  CONDENSER  BULLETIN— Re¬ 
mote  air-cooled  condensers  are  described 
in  Bulletin  AC-100,  released  by  Halstead 
&  Mitchell,  Pittsburgh,  Pa,  A  table  of 
performance  data  for  various  size  units 
at  40,  20,  0,  and  -20  deg  suction  is  pre- 
•sented  A  second  table  outlines  coil  and 
fan  data.  Diniensijins  and  weights  of  the 
units  are  given,  as  are  sketches  showing 
construction  features  and  mounting  ar¬ 
rangements  Item  67 

HEAT  FLOW  CUIDE-Many  of  the  prob¬ 
lems  connected  with  heat  flow,  the  con¬ 
servation  of  fuel  for  heating,  or  of  power 
lor  air  conditioning,  and  the  maintenance 
of  con-fort  in  summer  and  winter  are 
consid«‘red  in  a  48-page  manual  published 
by  Infra  Insulation,  Inc,,  New  York,  N.  Y 
Intended  as  a  technical  guide  for  build¬ 
ers,  and  engineers,  the  booklet  is  entitled 
"Heat  F'low  by  Radiation." .  Item  68 

ALLOY  TUBING  BULLETIN  —  Product 
engineers  and  others  whose  duties  re¬ 
quire  a  knowledge  of  alloy  mechanical 
tubing  are  offered  a  publication  by  Tu¬ 
bular  Products  Div..  The  Babcock  &  Wil¬ 
cox  Co.,  Beaver  Falls.  Pa.  The  bulletin, 
identified  as  TB-360.  will  acquaint  the 
design  engineer  with  the  advantages  to 

utilizing  mechanical  tubing. _  Item  69 

PVC  FITTING  AND  FLANGE  DATA — 

Unplasticized  polyvinyl  chloride  (PVC) 
pipe  fittings  and  flanges  are  the  subject 
of  a  booklet  issued  by  Tube  Turns  Plas¬ 
tics,  Inc.,  Louisville.  Ky.  It  discusses  in¬ 
dustrial  applications  of  PVC  piping  and 
gives  complete  specifications  for  threaded 
and  socket  types  of  fittings  and  flanges 
in  normal  and  impact  grades. _ Item  70 

ELECTRIC  MOTOR  CATALOG  —  In  16 

pages  of  cutaway  illustrations  and  dia¬ 
grams.  Bulletin  N-IOO-R,  published  by 
Howell  Electric  Motors  Co.,  Howell,  Mich., 
describes  a  line  (series  100)  of  rerated 
motors.  Both  totally  enclosed  fan-cooled 
and  open  drip-proof  types  of  integral 
horsepower  motors  are  detailed,  with 
other  enclosures  and  mounting  variations 
covered.  _ Item  71 

STOKER  SEATING  DISCUSCION— A  12- 

page  brochure  (Form  W-301),  available 
from  the  Will-Burt  Co.,  Orrville,  Ohio, 
discusses  the  reasons  for  considering 
stoker-fed  coal  heat.  Attention  is  given  to 
the  problems  of  heating  in  schools,  insti¬ 
tutions,  and  public  buildings,  and  the  data 
include  an  18-school  study. _ Item  72 

OIL  LEAK  DETECTION-  An  8-page  illus¬ 
trated  bulletin,  No.  80,  on  the  Paraprobe 
oil  leak  detection  system  for  steam-type 
fuel  oil  heaters  is  issued  by  Davis  Engi¬ 
neering  Corp.,  Eilizabeth,  N.  J.  The  bulle¬ 
tin  gives  a  detailed  explanation  of  the 
operation  of  the  system  and  includes 
installation  diagrams,  standard  specifica¬ 
tions,  and  the  method  of  determining  rate 
of  flow  of  condensate . Item  73 


Mode  and  sold  by  John  J.  Nesbitt,  Inc.,  Philadelphia  36,  Pa.  Offices  in  principal  cities 
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Th®  King  Zeero"  ICE  BANK  is  designed  for  oir  cooling  in  Churches,  Mortuories,  Theatres,  Offices,  Stores, 
Auditoriums,  Foctories,  Clubs,  Restaurants,  etc.  Ice  Banks  moy  be  added  to  existing  systems  for  increosed  capacity. 


The  King  Zeero”  ICE  BANK  is  designed  to  deliver  32®  to  34®  F.  sw 
equipment.  Design  temperatures  may  be  obtained  with  mixing  volves. 


eet  water  for  recirculotion  through  secondary 

C0HSIDE8  THESE  ADVANTAGES - 

•  DIRECTED  COURSE  OF  WATER 
travels  with  "built-in"  agitation. 

•  NO  MECHANICAL  AGITATION  REQUIRED. 

•  LARGE  WATER  COMPARTMENTS 
spaced  on  11"  and  12"  centers. 

•  33%  EXTRA  ICE  CAPACITY  safely  attained 
with  up  to  300  G.P.M,  water  flow, 

•  ICE  IS  "BURNED  OFF"  PLATE  COILS 
progressively,  exposing  prime  and 
secondary  surface  for  maximum  flash 
cool ing  capaci ty. 

•  ICE  THICKNESS  automatically  controlled  - 
eliminates  "freeze  ups." 

•  94  SIZES  to  fit  space  requirements. 
Other  designs  for  special  applications. 

•  OUR  ENGINEERING  SERVICE  and  plant 
facilities  are  at  your  disposal. 


CAPACITIES  -  S.OO  lbs.  to  30.000  lbs.  (72.000  B.T.U.’s  lo 
4,320,000  B.T.U.’s)  in  a  single  unit.  Multiple  units  may  be  installed. 


THE  KinG  ZEERO  COmPflOY 

4302  W.  Montrose  Ave.,  Chicago  41,  III. 


MAIL  COUPON  TODAY 

King  Zeero  Co.,  4302  W.  Monfroie  Av*.,  Chicago  41,  III 

r~l  Pleoxe  »end  me  your  new  ICE  BANK  Corolog. 

Nome _ _ _ 

Address _ 

City _  Stole 


To  make  sure  you  vent  a\\  air 
...depend  on  Dunham  Traps 

^’oii're  sure  to  t;cr  all  air  out  of  any  steam  system  when  you 
depend  t>n  the  hij’h  air  ventiiifr  capacity  of  Dunham  Float  and 
Thermostatic  Traps.  Dunham’s  exclusive  thermostatic  disc — 
sealed  under  high  vacuum — assures  positive  and  sensitive  re¬ 
sponse  over  entire  operating  range — 2  5"  to  15  lb. 

Dunham  design  of  float  assembly  gives  instantaneous  valve 
action — with  valve  under  a  deep  water  seal  at  all  times.  Avail¬ 
able  in  five  sizes  from  10(1  to  57  50  lb.  condensate  per  hour. 

For  full  information  about  the  complete  line  of  Dunham 
Specialties,  W  Rl  I  F.  FOR  BLLLFTIN  AtHV-1. 

HEATING  &  COOLING  EQUIPMENT 

RADIATION  •  CONTROLS  •  PUMPS 
UNIT  HEATERS  •  SPECIALTIES 

C.  A.  DUNHAM  COMPANY,  400  V.’.  MADISON  ST.,  CHICAGO  6,  III. 


Air  Capacities 
from  550  fo 
65,000  CFM 
Belt  and 
Direct  Drive 


POWER  ROOF  VENTILATORS 

•  Our  new  and  complete  line  of  power  roof  ven¬ 
tilators  with  their  advanced  modern  design  and 
new  construction  features  fulfill  today's  archi¬ 
tectural  styling  and  job  performance  require¬ 
ments. 

•  With  MODULAR  construction  the  following  im¬ 
portant  features  have  been  accomplished  —  low 
profile,  maximum  strength,  maximum  net  free 
areas,  complete  resilient  mounting  with  no 
metal-to-metal  contact  between  the  top  cap  and 
body,  power  section  and  body,  and  body  to  curb 
base. 

•  Seven  top  view  sizes  available  from  30"  x  30" 
overall,  increasing  by  6"  increments  to  66"  x  66" 
Ventilator  height  varies  in  S'i"  increments 
called  the  "MODULAR  stack” 

•  Write  for  booklet  that  gives  complete  design 
construction  and  performance  data,  and  shows 
how  to  specify  the  correct  Modular  Roof  Ven¬ 
tilator  for  maximum  performance  plus  econo¬ 
my. 

A  few  choice  territories  open  for  manufacturers'  representatives 

CORPORATION 
1215  W.  Fullerton  Ave. 
Chicago  1 4,  III. 
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EQUIPMENT} 


INTERIOR 


Allenco  fire  equipment  is  de¬ 
signed  and  proved  to  meet  3 
main  requirements  — 


COMPONENTS 
TO  STANDARD 
“CUSTOM-SIZE" 
CABINETS  AND 
COMPLETE 
SYSTEMS 


•  Utility- 

fire  regulations, 
insurance  standards 


Economy- 

saves  time  in  specifying* 
and  installing 


*A.I.A.  file  29e2  gives 
ready  to  use  startdard 
(and  afternate)  specifi¬ 
cations  for  mo/or  items. 
Write  for  your  copy. 
Meanwhile,  check  Sweets. 


Eye-tility  — 


unobtrusive  in  any 
setting,  any  structure 


NEW  CATALOGS 


(  Continued  from  1 10 1 

« 

Use  the  prepaid  postcard 
on  page  131  for  securing 
your  copies  of  catalogs  de¬ 
scribed  In  this  department. 


STEEL  t  USING  FOLDER— Engineers  and 
designers  associated  with  the  applications 
of  tubular  products  in  the  process  indus¬ 
try  are  offered  a  folder  (TB-fOHi  b>  Tu¬ 
bular  Products  Div..  The  Babcock  &  Wil¬ 
cox  Co.,  Beaver  Falls.  Pa.  The  eight-page 
folder  contains  a  brief  description  of 
various  kinds  of  technical  literature  on 
specified  types  of  tubular  products  and 
a  table  of  chemical  analyses,  physical 
properties,  mechanical  properties,  and 
creep  strength  of  twenty  steels.  Item  74 

BASEBOARD  HEATING  CATALOG— A 

12-page  catalog  on  baseboard  heating  sys¬ 
tems  is  published  b.v  Thermo-Base  Div., 
Gerwin  Industries.  Inc..  Michigan  City. 
Ind.  Photographs  of  typical  residential, 
commercial,  and  church  installations  are 
shown,  and  a  table  of  capacities  for  vari¬ 
ous  lengths  of  6-in.  pipe  and  elbows  is 
given.  _ _  Item  7S 

AIR  DIFFUSER  SPECIFICATIONS-  Infor¬ 
mation  necessary  for  air  diffuser  speci¬ 
fication  writing  is  given  in  a  condensed 
catalog,  released  by  Multi-Vent  Div.. 
Pyle-National  Co..  Chicago.  111.  The  cata¬ 
log  contains  construction  and  installation 
details,  performance  data,  sound  level 
charts,  and  a  description  of  the  company’s 
air  diffusers . .  . Item  76 

PUMP’S  USES  ARE  DESIGNED  -A  Hier. 
Data  Sheet  953,  outlining  the  ways  a  gen¬ 
eral-purpose  bronze  positive  displacement 
pump  can  be  utilized  by  original  equip¬ 
ment  manufacturers  is  issued  by  Eco 
Engineering  Co.,  Newark,  N.  J.  Informa¬ 
tion  on  the  basic  models  available,  the 
choice  of  materials  of  construction,  capaci¬ 


ties,  impeller  materials,  motor  mounts, 
bases  and  drives,  is  presented  by  the  data 
sheet . . . Item  77 

HEAT  TRANSFER  EQUIPMENT  —  A  12- 


page,  illustrated  bulletin  (No  31),  avail¬ 
able  from  Buxton  Mfg.  Co.,  Dover,  N.  J., 
provides  dimensions,  data  and  capacities 
for  the  selection  of  the  more  commonly 
used  types  of  heat  transfer  equipment. 
The  bulletin  stresses  standardized  produc¬ 
tion  units  which  have  been  engineered 
by  the  company  to  meet  a  range  of  appli¬ 
cations  in  the  industrial,  chemical,  and 
process  industries. . . Item  78 

VIBRATIDN  MDUNTINGS  CATALDG— 

A  line  of  heavy-duty,  general-purpose, 
steel  spring  vibration  mountings  is  de¬ 
scribed  in  a  catalog.  No.  SS-55,  released 
by  T.  R.  Finn  &  Co.,  Inc.,  Industrial  Div., 
Hawthorne,  N.  J.  Load  capacities  and 
dimension  tables,  illustrations  of  typical 
installations,  and  the  company’s  engineer¬ 
ing  services  are  described . Item  79 

PACKAGED  BDILER  BULLETIN— Bulle¬ 
tin.  No.  A-1041,  which  contains  informa¬ 
tion  on  the  Red  Band  line  of  Scotch 
type,  steam  boiler  plants  is  published 
by  Eclipse  Fuel  Engineering  Co.,  Rock¬ 
ford.  Ill.  Operating  characteristics  of  the 
gas,  oil,  and  gas-oil  burners  are  discussed 
along  with  recommendations  for  applica¬ 
tion  of  the  units.  . . ..Item  80 
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TRANSFORMER  CATALOG  —  A  32-page 
catalog  (GED-2767)  describing  the  line  of 
G-E  control  transformers  is  available 
from  General  Electric  Co.,  Schenectady, 
N.  Y.  Including  autotransformers,  machine 
tool  transformers,  and  special  applica¬ 
tion  models,  the  illustrated  publication 
contains  ratings,  dimensions,  product  fea¬ 
tures,  and  model  numbers . .Item  81 

ADJUSTABLE  DRIVE  BULLETIN— Liter¬ 
ature  (Bulletin  4400-PRD-229)  published 
by  Electric  Machinery  Mfg.  Co.,  Minne¬ 
apolis,  Minn.,  illustrates  the  Ampli-Speed 
magnetic  drive,  which  provides  adjust¬ 
able  speed  power  for  a  range  of  applica¬ 
tions  The  four-page  folder  explains  the 
use  of  the  drive  for  both  fan-type  (cen¬ 
trifugal  fans,  pumps,  and  compressors) 
and  constant  torque  loads . Item  82 

HOSPITAL  AIR  CLEANING  —A  case  his¬ 
tory  of  air  cleaning  in  the  Rockford  Me¬ 
morial  Hospital  at  Rockford,  HI.,  is  pub¬ 
lished  by  Trion,  Inc.,  McKees  Rocks. 
Pa.  The  literature  calls  attention  to  the 
particular  benefits  provided  by  electroni¬ 
cally  cleaned  air.  _  Item  83 

ENGINEERING  SELECTION  GUIDE—A 

guide  for  selecting  an  engineering  firm  is 
published  by  The  Teller  Co..  Butler,  Pa. 
The  booklet  has  been  prepared  for  those 
who  are  responsible  for  their  company's 
entering  new  product  fields,  for  plant 
automation,  modernization,  or  expansion, 
and  for  those  who  need  outside  engineer¬ 
ing  help.  _ _  Item  84 

WATER  HEATER  CATALOG— A  12-page 
catalog  (Bulletin  No.  HDI-55)  describing 
submerged  coils  for  steel  boilers  is  avail¬ 
able  from  The  Alstrom  Corp.,  New  York, 
N  Y.  The  catalog  shows  diagrams  of  coil 
locations  in  typical  steel  boilers  and  also 
shows  hookups  of  typical  coil  installations 
and  contains  a  rating  and  comparison 


chart  . . . . Item  85 

CONDENSER  SPECIFICATIONS  —  The 


specifications  of  a  remote  type,  air-cooled, 
refrigerant  condenser  are  given  in  Bulle¬ 
tin  No.  U-210C  published  by  Kramer 
Trenton  Co.,  Trenton,  N.  J.  Tables  in  the 
bulletin  list  the  performance  data,  con¬ 
version  factors,  dimensions  and  fittings, 
and  selection  data  for  the  air-cooled  con¬ 
densers.  _ Item  86 

LOW  TEMPERATURE  BRAZING  —  A 

bulletin.  No.  70,  illustrating  various 
methods  of  low  temperature  brazing  is 
offered  by  Handy  &  Harman,  New  York, 
N.  Y.  The  bulletin  illustrates  the  brazing 
of  copper  to  chrome,  brass  to  brass,  and 
steel  to  cast  iron . Item  87 

BOOKLET  ON  HOME  BUILDING— The 

advantages  of  copper,  brass,  and  alumi¬ 
num  as  building  materials  for  the  home 
are  presented  in  two  colors  in  a  30-page 
booklet  entitled  "Building  to  Endure  with 
Revere"  which  is  released  by  Revere  Cop¬ 
per  and  Brass,  Inc.,  New  York,  N.  Y. 

Written  for  prospective  home  owners,  as 
well  as  architects,  builders,  heating  and 
plumbing  contractors  and  sheet  metal 
workers,  the  publication  is  replete  with 
photographs  and  detail  drawings  of  speci¬ 
fic  applications  of  the  three  nonferrous 
metals.  _ Item  88 

Use  the  prepaid  postcard 
on  page  131  for  securing 
your  copies  of  catalogs  de¬ 
scribed  in  this  department. 


aiMigM 


TYPICAL  OF 


Wotor  prBtBjcN  v.s*r  li^ 


SPECIFICATIONS: 

Precision  machined  cast  brass  throughout :  stem 
and  deflector  head  manganese  bronze;  oil  re- 
sistent  neoprene  packing  adjusts  for  wear;  !’■.> 
inch,  specified  thread ;  polished  brass  or  chrom¬ 
ium  finish,  (table) 

See  how  it  meets  the  3  main  requirements  — 


Utility- 

Listed  and  approved  for  class  A  (ordi¬ 
nary)  and  Class  B  (oil,  flammable 
liquids,  etc.)  fires.  Fast  “wrist-twist” 
adjustment  from  Off  through  Full 
Steam,  to  60°  conical  fog.  Teeth  can’t 
clog. 


Eye-tility — 

Compact  “functional”  shape;  uniform 
high-polish  finish. 


Economy  — 

Surprisingly  low  priced,  considering 
essential  precision  work;  requires  no 
maintenance;  serves  indefinitely;  kills 
fires  that  ordinary  nozzles  can’t. 


Write  for  your  NEW  copy  of  ALLEN  on  Interior 
Fire  Protection  (A.I.A.  file  29e2)  No.  150  Mean¬ 
while  check  Sweets'. 


enfilafini^ 

•  pecialfies 


Catalog 


gets  heat  fast  to  hard-to-heat 
radiators  list  $3.45 


TtVi  VARI-QUICK 

eliminates  air  faster  from  mains 
and  risers  list  $10. 


Automatic  Shutter 


Unusually  sensitive  to  air  currents, 
causing  the  louvers  to  open  In¬ 
stantly  when  the  fan  is  turned  on — 
and  snap  shut  when  the  fan  is 
turned  off. 

The  aluminum  louvers  are  weather- 
stripped.  The  best  fitting  shutter 
on  the  market. 

Sizes  from  12"  to  72"  square 
also  rectangular 
Write  for  circular  and  prices 


"Echo"  Automatic  Ceiling  Shutters 

Used  for  attic  ventilation.  Installed  in  attic  floor  at 
the  base  of  a  penthouse,  the  louvers  being  operated 
by  the  suction  of  the  fan. 


FIGURE  U-0252 
Rising  Stem.  Solid 
Wedge.  Taper  Seat.  125 
Pounds  Steam  Working 
Pressure.  200  Pounds 
Cold  Water,  Oil  or  Gas 
Pressure.  Non-Shock. 


FIGURE  U  0226 

Rising  Stem.  Solid 
Wedge.  Taper  Seat.  150 
Pounds  Steam  Working 
Pressure.  300  Pounds 
Cold  Water,  Oil  or  Gas 
Pressure.  Non-Shock. 


VALVES 


Two-Piece  Union  Bonnet  Construction 
For  Extra  Easy  Assembly  And  Disassembly 

Two-piece  Radial  Seat  Union  Bonnet  Construction  pro¬ 
vides  extra  easy  assembly,  long  service,  dependability 
that  gives  you  extra  value.  Radial  Seat  provides  line 
contact  through  accurately  machined  true  ball  and  socket 
mating  surfaces,  for  leakproof  body  bonnet  joint.  Two- 
piece  construction  eliminates  sliding  or  scraping  —  pre¬ 
vents  scoring  —  of  body  and  bonnet  mating  surfaces 
during  assembly  and  insures  even  contact  pressure  for 
perfect  alignment  of  working  parts.  Heavy  union  nut  will 
not  deform  under  pressure  and  protects  body  and  bonnet 
from  distortion.  Valves  may  be  repacked  under  pressure 
when  wide  open— top  seat  above  threads — out  of  line  of 
flow — is  protected  against  deposits  and  excessive  wear. 

SERVICE:  Recommended  for  general  service  on  steam, 
water,  gas,  and  oil  lines  where  full,  unrestricted  flow  is 
desired.  Valves  give  long  trouble-free  operation. 

YOURS  ON  REQUEST:  Colorful,  illustrated  brochure  fully 
describes  Fairbanks  Bronze  Gate  Valves  with  Union 
Bonnet  Construction,  complete  with  specifications  and 
details.  Write  for  your  free  copy  today. 


handle  the  toughest  venting  job 


write  tor  detoifed  literature 

HEAT-TIMER  corporation  NEwyoRifialN^T^ 

A^frs.  of  Heaf -Timer  f/ecFronic  Weother  Acfuofed  Heofing  Controf  —  Heat- 
Recorder  Totalizer  —  Motorized  Valves  —  Varivalve  —  Therm-O- Vo/ve  —  Mom 
Line  Quick  Vent  Vo/ve  —  Smoke  tndicotor  ond  Aform  —  Smoke-Recorder. 


ALL  THREE 

of  the  popular  Reference  Sections 

High  Temperature  Water 

by 

OWEN  S.  LIEBERG 

will  be  bound  together  as  a  32-page 
covered  booklet  available  soon  for 


Order  Fairbanks  products  through  your  local  distributor 
who  is  always  happy  to  serve  you. 


Fairbanks 


COMPANY 


postpaid 

Order  now  or  write  for  quantity  prices.  Editor; 

Aii{  Ot.NDrrioMNG,  Heating  and  Ventilating 

93  Worth  St..  New  York  13.  N.  Y. 


393  LAFAYETTE  STREET,  NEW  YORK  3.  NEW  YORK 
BRANCHES:  NEW  YORK  3  •  BOSTON  10 
PITTSBURGH  22  •  ROME.  GEORGIA 

Truckt  •  Valves  •  Casters  *  Wheels  •  Dart  &  “Pic"  Unions 
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^jieroiJenl  ^ 
FANS  ^ 


Aeravent  Fan  Company,  Inc 

Ash  and  Brandt  Streets  Pi«v«,  Oh'n 


7>Blad«  "Machela' 
Airfoil  Propeller 


Now  Rft  top  efficiency  again.st  resistances  to  41^"  SP 
u  ilhout  spec  ial  eciiiipineiit!  Standard  Aerovent  units 
witli  new  7-hIade  propellers  move  more  air  at  slouer 
motor  speeds  with  less  horsepower.  Write  for  folder. 

Ask  for  bulletin  S-50! 

All  Ai  rovrnt  Fans  are  rated  in  accordance  with  the 
Standard  Test  Code  and  U.S.U.C.  Comm.  Std.CS  178-51. 


TWO  TOOLS  IN  ONE! 


Kamset’s  new  tool  has  interchangeable  bar¬ 
rels,  to  set  either  '  i "  or  s "  fasteners  into  steel 
or  concrete — an  added  convenience  to  the 
time,  temper  and  money-saving  advantages 
of  Ram.set  Fastening  System. 


Will  do  all  of  your  fastening  jobs 

Operator  carries  the  .second  barrel  in  his 
pocket  like  a  fountain  pen,  ready  to  set  any 
variety  of  fasteners  the  job  may  require — 
light,  medium  or  heavy  duty  anchoring  into 
hard  materials  like  concrete  or  steel. 


Makes  tough  jobs  easy 

No  more  drilling  or  chipping;  fa.steners  are 
set  instantly,  accurately  and  permanently 
with  a  press  of  the  trigger. 

Learn  about  this  low-cost,  time-saving, 
modern  way  to  fasten.  Find  for  yourself  what 
it  can  mean  to  any  construction  job.  A  dem¬ 
onstration  will  convince  you. 


Dependable,  low-cost  space  heating 
where  and  when  you  need  it 
CHROMALOX  Electric  COMFORT  HEATERS 


You  have  a  choice  of  blower,  convection  or  radiant 
types  of  heating,  all  with  Chromalox  totally  en¬ 
closed  heating  elements.  Portable,  mounted  or 
built  in  units-  ’/4  to  40  kw.  Automatic  or  manual 
controls. 

Sizes  and  types  for  heating  any  size  space— 
from  a  small  spot  or  room  to  an  entire  building. 

Easy  and  economical  to  install  and  maintain. 

L«l the Chrtmalii  Sales  ER(lnee(in| slatl  selve  yeatheatin(  problems... electrically 

Edwin  L.  Wiegand  Company 

7588  Thomas  Boulevard.  Pittsburgh  8.  Pennsylvania  *  4471 


Write  for  your  copy  of  quick 
selector  Catalog  D-52  to  get 
complete  information  on 
Chromalox  Electric  Comfort 
Heaters  and  their  applica¬ 
tions. 

For  information  on  the 
complete  line  of  Chromalox 
Electric  Heaters  request 
Catalog  50. 


CLEVELAND  11,  OHIO 


12135  BEREA  ROAD 
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F.  W.  MUTCHiaSOII 

■  H.  _ 

‘DESIGN  of 

HEATIN6  and  VENTILATING 
SYSTEMS 

^(WleWrhet. 

«*!*••* 

^  t«at 

I.MI4 

..CIIIU'""'"” 

Introduction 
Load  Determination: 

Transmission  Losses 
Intermittent  Heating 
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DIRECT  Solution  of 

Heating  and  Ventilating 
Design  Problems! 

If  you  are  coiu’eriUMl  with  prohleiiiH  in  the  (le»i”n  of  heatilI^  aiul 
ventilating  gy^tein^,  here  i»<  a  l>ook  that  will  ttave  yon  hours  of 
time  amh  in  addition,  injure  aeenrate  ealenlation»«  for  many  eoni- 
|dex  ealenlation^. 

Yon  ean  K<dve  prohleim*  involving  load  determinaticni.  ihiet  dt'- 
sign,  panel  heating.  Holar  h(*ating  and  eomhiiHtion  analyHiH 
directly  hy  meanr*  of  the  96  full-page  w (irking  graphs  which  are 
an  ontHtanding  feature  of  the  hook.  In  many  (‘aio-H  the  n!«e  of  tln^ne 
graphs  will  entirely  eliminate  ealeulation.  while  in  others  the 
graphic  serve  to  minimize  the  arithmetical  wsirk  lUHMled  in  solving 
the  (‘({nations.  The  scales  us(‘(l  in  eonstrneting  th(>  graphs  have 
heen  selected  so  that  the  nccuracy  to  tchich  each  t:raph  con  he 
read  trill  equal  or  exceed  the  limits  of  accuracy  of  the  equation 
from  tchich  it  teas  tlerived. 

O|i()osite  each  grafili  is  a  design  exaniph*  and  th(‘  solution  illus¬ 
trating  the  use  of  the  method. 

Exfilanatory  t(‘Xt  in  each  chapter  clearly  (‘X|dains  the  engineering 
haekground  and  the  mathematical  basis  of  each  grafihical  solu¬ 
tion.  Basic  handhook  data  are  also  included  so  that,  with  the 
sim|de  insertion  of  field  data,  (h'sign  situations  ean  he  analyz(‘d. 
.4nother  im|)ortant  feature  of  the  hook  is  th(‘  inclusion  of  com- 
|>l(‘te  data  for  systems  designed  to  utilize  {lartial  solar  heating 
through  the  use  of  large  fiieture  windows.  This  is  the  first  text 
on  h(‘ating  to  incImU*  engin(‘ering  data  on  this  increasingly 
ini|iortant  subject. 

ITie  author  is  I*rof(‘ssur  of  M(‘ehanieal  Engine(‘ring  at  the  Uni¬ 
versity  of  California.  He  is  the  author  of  “Industrial  Heat  Trans¬ 
fer”  and  co-author  of  a  numix'r  of  hooks  on  {lanel  heating, 
refrigeration  and  air  conditioning.  His  knowledge  of  the  field  is 
well  grounded  on  {iractical  (‘X|»(‘riences  as  well  as  theory,  as  he 
acts  as  consultant  for  many  industrial  firms. 

Just  fill  in  the  convenient  order  form  below.  ch(‘ek  the  ni(‘tho(l  of 
fiayment  you  {irefer,  and  DESIGN  OF  HEATINfi  .AND  VENTI¬ 
LATING  SYSTEMS  will  he  sent  immediately. 
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Please  send  me  a  copy  of  DESIGN  OF  HEATING  AND  VENTILATING  SYSTEMS  at 
$7.00  ($7.80  in  Canada  or  overseas)  under  the  terms  of  payment  I  have  checked  at 
the  right. 

Name  . 

Firm  . 

Street  . 

City . Zone . State . 

Home  Address . 


CHOOSE  THE  METHOD 
OF  PAYMENT 
YOU  PREFER 

□  Paymenf  in  full  enclosed.  Send  book  post¬ 
paid.  (Book  may  be  returned  for  full  credit  if 
you  bre  not  satisfied) 

Q  Send  book  under  Five-Day  Free  Inspection 
Plan.  (Postage  and  handling  charges  of  15^  par 
book  are  added) 

□  Bill  me  □  Bill  Company 

Note:  Orders  from  overseas  must  be  accom¬ 
panied  by  payment  in  full  in  U.  S.  funds. 


(Please  fill  in  if  ypu  want  book  seat  to  your  home) 


ACHV-1/56 


Pays  fo'  I 
itself  fhrougl 
time  saved 
on  only  o"® 
major  job 


NEW 

Anemotherm  / 
Air  Meter  \\\i 

gives  you  all 
vital  readings  with 


THIS 

AUCTION 
MARKET 
HAD 
SKY-HIGH 
FUEL  BILLS 
.  .  .  until 

^e£CcL 

OIL  UNIT 
HEATERS 

cut  them 
down! 


I  PROBLEM:!  Open  only  on  weekends, 

this  large,  drafty  farmer’s 
auction  market  used  abnormal  quantities 
of  fuel  and  still  never  warmed  up  suffi¬ 
ciently. 

■SOLUTION:!  8  Delta  oil-fired  unit 

heaters  were  installed. 
They  run  on  low  cost  —2  fuel  oil  and  give 
immediate  warm-up.  Adjustable  louvres 
direct  heat  where  needed  . . .  without  cold 
spots,  overheating  or  heat  wasted  on  walls 
or  ceilings. 


Send  ioT  The  market  now  is  cor 

complete  new  fortably  heated  in  an  hoc 

catalog  AC’  bills  have  been  cut  almost  50%. 

This  is  only  one  of  hundreds  of  jobs  that  a  Delta 
OIL  Unit  Heater  can  do  better  and  more  economically. 


! RESULTS' !  market  now  is  com- 

fortably  heated  in  an  hour. 
Fuel  bills  have  been  cut  almost  50%. 


DELTA  HEATING  CORPORATION 


TRENTON  8,  NEW  JERSEY 


\k _ 


Here  is  a  book  that  will  give  you  a  comprehensive  picture  of 
the  characteristics  and  uses  of  every  type  and  grade  of  fuel 
oil.  The  author  explains  the  meaning  of  each  oil  property, 
and  shows  how  this  information  is  applied  to  the  selection, 
handling  and  burning  of  fuel  oil.  Impurities  and  how  they 
effect  combustion  are  described  fully,  and  a  special  chapter 
describes  fuel  oil  additives  and  how  they  are  used.  Another 
chapter  lists  troubles  which  may  be  encountered  in  using  fuel 
oils,  and  shows  the  correct  remedy  to  apply  in  each  case. 
Technical  language  is  avoided  wherever  possible,  and  all 
terms  are  fully  explained. 

160  Poges  $3.50  34  Tables 

In  Canada  or  overseas,  $4.20 
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The  Model  60  Anemotherm  Air  Meter,  developed  by 
the  Anemostat  Corporation  of  America,  gives  you — in 
one  convenient  instrument — a  simple,  rapid  method  of 
balancing  and  checking  any  air  system.  It  puts  at  your 
fingertips,  by  means  of  color-coded  pushbuttons — 


Air  Velocity 


Measures  air  velocities  from  10  to  8,000  fpm,  in  in¬ 
crements  as  small  as  5  fpm — a  wider  velocity  range 
than  ever  offered  before.  It  is  essentially  non-direc- 
tional. 


Air  Temperature 

Provides  rapid-response  measurement 
of  temperatures  from  0  to  255F.  Temp¬ 
eratures  can  be  read  with  an  accuracy 
of  one-half  of  one  degree. 

Static  Pressure 

Measures  static  pressures  directly  in 
terms  of  inches  of  water,  from  0"  to  10" 
wg.  positive  or  negative,  with  a  sensi¬ 
tivity  of  better  than  .05"  at  lower  range. 

The  new  Anemotherm  Air  Meter  saves 
time  and  money.  Write  for  Bulletin 
55  giving  all  essential  data.  »c  is: 


xay'' 

4^ 


ANEMOSTAT  CORPORATION  OF  AMERICA 
10  EAST  39th  STREET,  NEW  YORK  16,  N.  Y. 

MANUFACTURERS  OF 

ANEMOSTAT  DRAFTLESS  Aspirating  AIR  DIFFUSERS 
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O  Proven,  Westinghouse-man- 
ufactured,  extended  surface 
heating  coils  good  for  continu¬ 
ous  operation  up  to  200  psig^ 
O  Die-formed  casings  with 
rounded  corners  eliminate  ac¬ 
cidents  and  dirt  catching  pock¬ 
ets  Front  and  back  panels 
easily  removable 
©  Multiple  louvered  outlets  for 
efficient  distribution  of  heated 


O  Face  and  by-pass  dampers 
permit  continuous  air  circuto 
tion  to  maintain  uniform  tem¬ 
peratures. 

NOTE:  Louver-type  mixing  box 
accessory  permits  introduction 
of  fresh  air  for  make-up  and 
ventilation,  with  or  without 
filters. 


O  Self-aligmng,  grease-lubri¬ 
cated  ball  bearings  mounted 


ALPHABETICAL  INDEX 


Aerofin  Corp .  13 

Aerovent  Fan  Co.,  Inc .  145 

Air  Devices,  Inc .  38 

Airtemp  Construction  Corp .  26 

Alco  Valve  Co .  29 

Allen,  W.  D.,  Manufacturing  Co.  142-143 
American  Air  Filter  Co.,  Inc.  .  .47-1  17 

American  Blower  Corp .  36-37 

American  Gilsonite  Co .  49 

American  Machine  &  Metals,  Inc.  1 
Anemostat  Corp.  of  America  .  147 

Atmos  Corp .  141 


Bobcock  &  Wilcox  Co.,  Boiler  Div 

Barber-Colmon  Co . 

Bethlehem  Steel  Co . 

Binks  Manufacturing  Co . 

Boiler  Engineering  &  Supply  Co. 

Inc . 

Brunner  Manufacturing  Co.  .  .  . 
Byers,  A.  M  ,  Co . 


Carnes  Corp .  28 

Chicago  Pump  Co .  30 

Classified  Advertisements  .  150 

Cleaver-Brooks  Co.,  Burner  Div. .  .  137 

Committee  on  Steel  Pipe  Research  46 

Connor  Engineering  Corp .  137 

Copelond  Refrigerotion  Corp.  ...  21 

Coyne  &  Delony  Co .  11 

Curtis  Refrigeration  Machine  Div., 

Curtis  Manufacturing  Co.  Insert  51-52 


Debothezot  Fans  Div.,  American 

Machine  &  Metals,  Inc . 

Delta  Heating  Corp . 

Dollinger  Corp . 

Dunham,  C.  A.,  Co . 16-1 


Westinghouse...The  Unit  Heater  for  General 
Purpose  and  Heavy  Duty  Industrial  Heating 

★  These  rugged  units  available  ★  HEAVY-DUTY  HEATER 

in  24  sizes,  8  coil  selections,  ...  Eor continuous-duty  higli- 

150  ratings — from  100,000  to  pressure  systems,  or  indus- 

2,500,00()  BTU  hr.,  capaci-  trial  process  work — with 
ties  from  20(K)  to  25,(K)0  wrought  iron  heating  coils. 

CFM  each.  ★FOR  APPLICATION 

★  GENERAL  PURPOSE  SERVICE ...  Callyournear- 

HEATER  .  .  .  For  manufac-  est  Sturtevant  Sales  Engineer 

taring  areas,  warehouses,  ga-  or  write  Westinghouse  Elec- 

rages,  commercial  buildings  trie  Corporation,  Hyde  Park, 

— with  standard  non-ferrous  Boston  36,  Mass.  .  .  .  ask  for 

heating  coils.  Booklet  B-5188. 

industry’s  Most  Complete  Line  For: 

Healing  &  Ventilating  Cooling  &  Dehumidifving 

Industrial  Proeesses  Lleetronie  Air  Cleaning 


Elgo  Shutter  &  Mfg.  Co. 


Fairbanks  Co. 

Farr  Co . 

Frick  Company 


General  Electric  Co . 22-23 

Grinnell  Co.,  Inc . Inside  Front  Cover 

Gustin-Bacon  Mfg.  Co .  4 


Halsteod  &  Mitchell  .  113 

Hartzell  Propeller  Fan  Co .  125 

Heat-Timer  Corp .  144 

Henry  Valve  Co . Inside  Back  Cover 


Illinois  Engineering  Co. 

Industriol  Press  . 

Industrial  Sound  Control, 
Infra  Insulation,  Inc.  .  . 
Inland  Steel  Co . 


Westinghouse 

^  ^  J-80451 
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ALPHABETICAL  INDEX 


Johnson  Service  Co.  .  .  . 
Josom  Manufacturing  Co. 


King  Zeero  Co . 

Kritzer  Radiant  Coils,  Inc. 


Mognetrol,  Inc .  129 

Morley  Co .  35 

McDonnell  &  Miller,  Inc . Bock  Cover 

Minneopolis-Honeywell  Regulator 

Co . 18-19 

Modine  Manufacturing  Co . 20-150 


Nosh  Engineering  Co . 

Notional  Cool  Association . 

Notionol  Tube  Div.,  United  States 

Steel  Corp . 

Nesbitt,  John  J.,  Inc . 

Niagara  Blower  Co . 


Olson,  Arthur  A.  &  Co. 


Potterson-Kelley  Co.,  Inc. 
Peerless  of  America,  Inc. 
Penn  Ventilator  Co.  .  .  . 
Powers  Regulotor  Co.  . 


Rodiont-Roy  Radiation,  Inc. 
Ramset  Fastening  System, 
Chester- Western  Div.,  Olin 
Mathieson  Chemical  Corp. 
Revere  Copper  &  Bross,  Inc. 
Rigidbilt,  Inc . 


ural  draft  cooling  towers  is  built  from 
standardized  panels  and  parts.  They 
are  available  in  capacities  from  3  to 
1000  tons.  These  towers  are  en¬ 
gineered  to  provide  the  correct  air-to- 
water  ratios  for  proper  cooling  under 
your  local  conditions.  They  are  rug¬ 
gedly  constructed  of  heavy  gauge 
steel,  protected  from  moisture  and  the 
elements  by  galvanizing  and  complete 
shop  painting. 

In  Binks'  wide  range  of  Cooling 
Tower  models  there  is  one  for  nearly 
every  size  and  type  of  installation... 
a  tower  that  precisely  fills  your  speci¬ 
fications  without  costly  design  or  cus¬ 
tom  construction. 


Last  summer  Chicago's  Hotel  LaSalle 
air  conditioned  its  public  rooms.  To 
cool  the  large  compressors  the  hotel 
purchased  a  350-ton  capacity  Binks 
cooling  tower... and  for  good  reason: 

Nineteen  years  ago  in  1937 — the 
hotel  erected  a  200-ton  Binks  tower  on 
the  roof,  22  stories  above  the  street, 
exposed  to  the  Windy  City's  con¬ 
stantly  changing  weather.  As  can  be 
seen  in  the  above  picture,  that  tower 
(left)  is  still  in  excellent  condition.  It 
gives  the  same  high  efficiency  cool¬ 
ing  that  it  did  when  it  was  new.  Its 
maintenance  has  been  economical  in 
both  time  and  dollars — despite  its  ex¬ 
posure  to  the  elements  for  19  years. 
With  such  time-tested  proof  of  depend¬ 
ability,  it  is  no  wonder  that  the  Hotel 
LaSalle  chose  Binks  to  supply  its  new 
tower. 


Sarcotherm  Controls,  Inc  .  . 

Spence  Engineering  Co.,  Inc.  . 
Sturtevant  Div.,  Westinghouse 
Electric  Corp . 


United  Stotes  Steel  Corp. 
Notional  Tube  Div.  . 


ENGINEERING  HELP  AVAILABLE 

To  help  you  select  the  right  type  and 
capacity  tower  a  Binks  Engineer  will 
gladly  study  your  needs  and  submit 
proposals  without  obligation.  For  full 
details,  write  to  the  address  below: 


Wagner  Electric  Corp.  .  .  . 
Want  Advertisements  .  .  . 

Webster,  Warren  &  Co.  .  . 
Westinghouse  Electric  Corp. 

Sturtevant  Div . 

Wiegand,  Edwin  L.,  Co.  .  . 
Wing,  L.  J.,  Mfg.  Co.  .  .  . 


.  .  24 
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Insert  33-34 


Standardized  models  assure  economy 

Binks  complete  line  of  forced  and  nat¬ 


complete  line  or  natural  draft  and  mechanical 

DRAFT  COOLING  TOWERS 

Binks  Manufacturing  Company 

3120-3S  Carroll  Ave.,  Chicago  12,  III. 

REPRESENTATIVES  IN  PRINCIPAL  U.S.  &  CANADIAN  CITIES  •  SEE  YOUR  CLASSIFIED  DIRECTORY 


Yarnoll-Waring  Co . 

York  Corp . 

Youngstown  Sheet  &  Tube  Co. 
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GAS-FIRED  UNIT  HEATERS 


CLASSIFIED 

ADVERTISING 


■■ManufHClurer’s  Representative.  I’ittaliiiri;  area 
—  HeatinK  experience  and  knowledge  of  I.R.R. 
Heatini;  Calculations  to  promote  for  the  firat 
time  in  PittsburK  area,  ttas  and  oil  fired  fil¬ 
ers  anil  baseboard  radiation.  This  manufacturer 
is  a  factor  in  the  wet  heat  industry.  Sales  are 
to  he  promoted  for  the  heatine  contractor, 
throuKh  builders  and  orders  placeil  with  us 
throuirh  wholesale  plumbini;  and  heatinir  supply 
houses.”  Write  Box  870,  Air  Conditioning,  Heat- 
inK  &  Ventilatinfr,  03  Worth  St.,  New  York  13, 


from  the  start 


Copoi'*¥ 
I  tBtu/t’t- 
i  inpu" 


WtiGHl 


APP'O*  .  , 
let  WeigW 


"Manufacturer's  Attent.  MK.  Contactinir  Com¬ 
mercial.  Industrial  Insulation  Contractors  and 
sheet  metal  contractors  in  states  of  Texas.  Okla¬ 
homa.  I.ouisiana.  Arkansas,  desires  additional 
ipiality  line.  Box  871,  Air  Conditioninir,  Heat¬ 
ing  &  Ventilating”,  03  Worth  St..  New  York 
13.  N.  Y. 


(oloiwi'iieo 
e  tvloin'*"  '' 
Brood 
Brood  '  ® 
Brood  “G 
Brood  "D 


ri.CMBINO-HKATING.  10.74  sales  $55,220,  at¬ 
tractive  new  buildinir,  eastern  city,  completely 
eiiuipped  sho|i,  3  trucks,  full  line  iilumbinK- 
heatint;  necessities  and  garden  machinery  :  with 
proi>erty,  terms.  .Apide  Co..  Brokers.  Cleveland 
15,  Ohio. 


',troctu'*' 


»tr«n9'*'  *' 
„  to  hondU. 
,,»e  vuPP®'* 


,1  »ocrii>‘« 
H»ot*'»  •' 
ior  •** 


1.9*’*  '* 
inoko* 
iostoll 


Manufacturer*!!  Representative 
Se<kinK  nc*w  lines?  Register  your  name, 
territory,  line  with  us.  We  <iften  pret  re¬ 
quests  from  manufacturers  set^kint?  repre¬ 
sentatives.  Write  Research  I)irect<»r,  Air 
Conditioning.  Hcatinjr  &  Ventilating.  93 
Worth  St.,  New  Yeirk  13,  N.  Y. 


THESE  DESIGN  ADVANTAGES  REDUCE  OPERATING  COSTS 


More  usable  heat  per  fuel  dollar 
Single-row  burner  ports  help  insure  ade¬ 
quate  secondary  air  supply.  As  a  result, 
you  gel  moximum  combustion  efficiency, 
more  c^rlivered  heot  per  fuel  dollar. 


Faster,  more  uniform  heating 
Continuous  flame  from  front  to  rear  of 
individually-fired  exchangers,  increases 
radiant  heat  absorption,  uniformly  dis¬ 
tributes  heat  through  tube. 


LONGER  LIFE  .  .  . 
AND  .  .  . 

LOW-COST  SERVICE 


Stainless  steel  slashes  corrosion  loss 
Modine  burners,  to  oil  practical  pur- 
pases,  are  unaffected  by  acid  corrosian, 
rusting  and  scaling  .  .  ,  give  you  many 
years  of  trouble-free,  top  efficiency. 


. .  because  they  went 
to  their  doctors  in  time 


-Many  thousands  of  Ainoricans 
are  fteing  cured  of  raiieer  every 
tear.  .More  and  more  people 
are  going  to  tlieir  doctors  in 
lime. 


NEW  12-PAGE  BULLETIN  655 
givet  you  mote  complete 
inlormalion,  selection  and 
application  data.  Call  the 
Modine  representative  list¬ 
ed  in  your  classified  phone 
book.  Or  write  —  Modine 
Mfg.  Co.,  1^11  DeKoven 
.■ive.,  Racine,  Wisconsin. 


Hut  the  tragic  fact,  our  doctors 
lidl  us,  is  that  every  third  can¬ 
cer  death  is  a  needless  death . . . 
twice  as  many  could  he  saved. 

For  the  facts  of  life  about  can¬ 
cer.  call  the  -American  Cancer 
.Society  office  nearest  you  or 
write  to  “Cancer”  in  care  of 
your  local  Post  Office. 

.American  Cancer  Society 
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STEAM  LOSSES  FROM  STEEL  PIPING  - 14  TO  24  INCH  PIPE 


A 

B 

C 

D 

E 

F 

Nominal  Pipe  Diameter,  Inches 

Temp. 

Diff., 

Deg. 

Sat. 
Steam 
Temp. 
(Col.  A 

+70 

Deg.) 

Abs. 

Steam 

Press. 

for 

Col.  B 
Temp. 

Latent 

Heat, 

Btu 

per 

Lb. 

Heat 

Loss, 

Btu 

per 

Sq.  Ft. 
per  Hr. 

Heat 

14 

16 

18 

20 

24 

Loss, 

Lb. 

Outside  Surface  Area,  Sq.  Ft.,  per  loo  Lineal  Feet 

per 

366.52 

418.88 

471.24  1 

523-60  1 

628.32 

per  Hr. 

Pounds  of  Steam  Lost  per  Hour  per  loo  Lineal  Feet 

265 

335 

no 

882.7 

809.86 

0.9175 

336.28 

384  32 

432  36 

480.40 

576.48 

270 

340 

118 

878.5 

833.88 

0.9492 

347-90 

397-60 

447-30 

497  00 

50  40 

27s 

345 

126 

874.4 

857-90 

0.9811 

359-59 

410.0 

462.33 

513-70 

616.44 

280 

350 

135 

870.2 

881.92 

10135 

371-47 

424.53 

477-60 

530.67 

636.^ 

285 

355 

144 

865.8 

905-94 

I .0464 

383.53 

438-32 

493- 11 

547.90 

657-47 

290 

360 

153 

861.7 

929.96 

I .0792 

395-55 

452.06 

508.56 

565-07 

678.08 

295 

365 

163 

857 -4 

953.98 

1.1126 

407.79 

466.05 

524.30 

582.56 

699.07 

300 

370 

173 

853.0 

978.00 

1.1465 

420.22 

480.25 

540.28 

600.31 

720.37 

305 

375 

184 

848.6 

1007.14 

1. 1868 

434  99 

497-13 

559.27 

621 .41 

745-69 

310 

380 

196 

844.1 

1036 . 28 

1.2277 

449-98 

514.26 

578.54 

642.82' 

771-39 

315 

385 

208 

839  5 

1065.42 

1.2691 

465.15 

531-60 

50-05 

664.50 

797-40 

320 

390 

220 

834.9 

1094.56 

1.3110 

480.51 

549.15 

617.80 

686.44 

823.73 

325 

395 

233 

830.3 

1123.70 

1-3534 

40.05 

566.91 

637.78 

708.64 

850.37 

330 

400 

248 

825.5 

1152.84 

1-3965 

511-65 

584-97 

658.09 

731.21 

877.45 

335 

405 

262 

820.6 

1181.98 

1.4404 

527-94 

603.35 

678.77 

754.19 

905-03 

340 

410 

277 

815.8 

1211.12 

1.4846 

544.14 

621.87 

699.60 

777-34 

932.80 

345 

415 

292 

810.8 

1240.26 

1.5297 

560.67 

640.76 

720.86 

800.95 

961.14 

350 

420 

309 

805.8 

1269.40 

1-5753 

577-38 

659.86 

742.34 

824.83 

989.79 

355 

425 

326 

800.7 

1303.86 

1.6284 

50-84 

682.10 

767-37 

852.63 

1023 . 2 

360 

430 

344 

795.5 

1338.32 

1.6824 

616.63 

704.72 

792.81 

880.90 

1057.1 

365 

435 

362 

790.2 

1372.78 

1-7373 

636.76 

727.72 

818.69 

909.65 

1091.6 

370 

440 

382 

784.9 

1407.24 

1-7929 

657-13 

751-01 

844.89 

938.76 

1126.5 

375 

445 

402 

779.4 

1441.70 

1 .8498 

677.99 

774.84 

871.70 

08.56 

1162.3 

380 

450 

423 

773-8 

1476.16 

1.9077 

699.21 

799-10 

80.0 

90.87 

110.6 

385 

455 

444 

768.1 

1510.62 

1.9667 

720.83 

823.81 

926.79 

1029.8 

1235-7 

390 

460 

467 

762.3 

154508 

2.0269 

742.90 

849-03 

955-16 

1061.3 

1273-5 

395 

465 

490 

756.4 

1579.54 

2.0882 

765.37 

874.71 

984-04 

1093.4 

1312.1 

400 

470 

515 

750.3 

1614.00 

2.1511 

788.42 

901.05 

1013-7 

1126.3 

1351-6 

405 

475 

540 

744-1 

1657.66 

2.2277 

816.50 

933.14 

1049 . 8 

1166.4 

1399-7 

410 

480 

$66 

737.8 

1701.32 

2.3059 

845.16 

05  90 

1086.6 

1207.4 

1448.8 

415 

485 

593 

731.3 

1744.98 

2.3861 

874.55 

999-49 

1124.4 

1249-4 

1499-2 

420 

490 

622 

724.7 

1788.64 

2.4681 

904.61 

1033.8 

1163.1 

1292.3 

1550.8 

425 

495 

65: 

718.0 

1832.30 

2-5519 

935-32 

1068.9 

1202.6 

1336  2 

1603.4 

430 

500 

681 

711.1 

1875.96 

2.6381 

966.92 

1105.0 

1243-2 

1381.3 

1657.6 

435 

505 

712 

704.1 

1919.62 

2.7263 

999.24 

1142.0 

1284.7 

1427  5 

1713-0 

440 

510 

745 

696.9 

1963 . 28 

2.8172 

1032.6 

1180.1 

1327.6 

1475-1 

1770.1 

445 

515 

778 

689.6 

2006.94 

2.9103 

1066.7 

1219.1 

1371.4 

1523-8 

1828.6 

450 

520 

813 

682.1 

2050.60 

3-0063 

1101.9 

1259  3 

1416.7 

1574.1 

1888.9 

455 

525 

848 

674.6 

2104.54 

3  1197 

1143-4 

1306.8 

1470.1 

1633-5 

1960.2 

460 

530 

885 

666.8 

2158.48 

3.2371 

1186.5 

1356.0 

1525-5 

1694.9 

2033.9 

465 

535 

923 

659.0 

2212.42 

3.3572 

1230.5 

1406.3 

1582.0 

1757-8 

2109.4 

470 

540 

963 

651.0 

2266.36 

3.4814 

1276.0 

1458.3 

1640.6 

1822.9 

2187.4 

475 

545 

1003 

642.8 

2320.30 

3.6097 

1323  0 

1512.0 

1701 .0 

1890.0 

2268.0 

480 

550 

1045 

634.5 

2374-24 

3.7419 

1371.5 

1567-4 

1763-3 

1959-3 

2351-1 

485 

555 

1089 

626.1 

2428.18 

3.8783 

1421.5 

1624.5 

1827.6 

2030.7 

2436.8 

490 

560 

1133 

617.5 

2482.12 

4.0196 

1473-3 

1683.7 

1894.2 

2104.7 

2525.6 

495 

565 

1180 

608.7 

2536.06 

4.1664 

1527.1 

1745.2 

103-4 

2181.5 

2617.8 

500 

570 

1228 

599-7 

2590.00 

4.3188 

1582.9 

1809.1 

2035.2 

2261.3 

2713-6 
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DIMENSIONAL  AND  CAPAQTY  DATA  —  COPPER  DRAINAGE  TUBE 


Diameter,  Inches 

Wall 

Thick¬ 

ness, 

In. 

Cross-Sectional  Area, 

Sq.  In. 

Weight  per  Foot,  Lb. 

Of 

Tube 

Alone 

Of 

Water 
in  Tube 

Of 

Tube  and 
Water 

Nom¬ 

inal 

Actual 

Inside 

Actual 

Outside 

Out¬ 

side 

In¬ 

side 

Metal 

iK 

2 

3 

4 

5 

6 

I -295 

I -541 

2.041 

3  035 

4.009 

4.981 

5-959 

1-375 

1.625 

2.125 

3- 125 

4- 125 

5  125 

6.125 

0.040 

0.042 

0.042 

0.045 

0.058 

0.072 

0.083 

1.484 

2.072 

3-546 

7.669 

13-361 

20.626 

29-453 

1-317 

1.865 

3-272 

7-234 

12.623 

19.486 

27.890 

oai67  . 

0.207 

0.274 

0.435 

0.738 

1 . 140 

1-563 

0.650 

0.809 

1 .07 

1.69 

2.87 

4.43 

6.10 

0.572 

0.809 

1.42 

3-14 

5-48 

8.46 

12.10 

1 . 222 

1 .618 

2.49 

4.83 

8.35 

12.89 

18.20 

Nom¬ 

inal 

Circumference, 

Inches 

Sq.  Ft.  of  Surface 
per  Lineal  Foot 

Contents  of  Tube 
per  Lineal  Foot 

Lineal  Feet  to  Contain 

Dia., 

Out- 

In- 

Out- 

In- 

Cu. 

Gal. 

I  Cu.  Ft. 

I  Gal. 

I  Lb. 

In. 

side 

side 

side 

side 

Ft. 

of  Water 

iK 

4.318 

4.068 

0.360 

0.339 

.00914 

0.0684 

109.4 

14.6 

1-75 

5-103 

4.841 

0.425 

0.403 

.01294 

0.0968 

77-3 

10.3 

1-24 

2 

6.673 

6.412 

0.556 

0.534 

.02271 

44  0 

5-89 

0.707 

3 

9  813 

9.535 

0.818 

0.795 

.05020 

0.3755 

19.92 

2.66 

0.319 

4 

12.953 

12.595 

1 .080 

1.050 

.08760 

0.6552 

11.42 

1-53 

0. 184 

5 

16.093 

15-648 

1  341 

1.304 

-13523 

1.1520 

7-39 

0.868 

0.104 

6 

19-233 

18.721 

1.603 

1.560 

- 19356 

1.4478 

5-17 

0.690 

0.083 

Copper  drainage  tube  has  been  developed  specifi¬ 
cally  for  sanitary  drainage  service.  It  can  be 
installed  by  a  simple  soldering  operation  in  which 
the  solder  is  drawn  into  the  joint  by  capillary  action. 
A  complete  selection  of  drainage  fittings,  featuring 
long  radius  elbows,  are  available  for  soldered  con¬ 
nection  to  copi)er  tube.  These  fittings  also  include 
fittings  with  one  or  more  outlets  threaded  for  use 
with  brass  or  copper  pipe  or  with  slip  joints.  Bends, 
both  adjustable  and  fixed,  with  suitable  flanges 
for  closet  connections,  are  also  available. 

Soldered  draiiuige  fittings  are  installed  by  the 
same  technic  that  most  plumbers  have  already 
devebped  in  connection  with  water  lines. 

In  connection  with  residences,  the  actual  selec¬ 
tion  of  sizes  in  most  instances  is  controlled  by  code 
requirements,  but  a  3-inch  copper  tube  stack  with 
not  over  three  branch  intervals  will  accommodate 
30  fixture  units  (not  over  two  water  closets).  Where 
not  fixed  by  code,  a  sanitary  engineer  or  other 


qualified  designer  would  probably  specify  a  3-inch 
stack,  which  will  easily  fit  between  2x4  studs.  Copper 
drainage  tube  may  be  used  equally  well  in  multi¬ 
story  buildings.  Vent  headers  and  waste  lines  should 
be  long  enough  to  take  up  expansion  in  the  stacks. 

Type  K  copfier  water  tube  is  recommended  for 
use  with  soldered  or  compression  fittings,  for  general 
plumbing  involving  relatively  severe  service  con¬ 
ditions,  and  for  heating,  gas,  steam,  oil  lines  and 
underground  service. 

Type  L  copper  water  tube  can  also  be  used  with 
soldered  or  compression  fittings,  and  is  intended  for 
general  plumbing  work  involving  relatively  less 
severe  conditions  than  with  Type  K,  the  wall  thick¬ 
ness  being  thinner  than  Type  K. 

Type  M,  with  thinner  walls  than  either  Type  K 
or  Type  L,  is  recommended  for  use  with  soldered 
fittings  only,  for  interior  application,  for  heating 
and  for  waste,  vent,  soil,  and  other  non-pressure 
applications. 
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HENRY 


Angle  type  with  patented  dit> 
tortion-type  flange.  Sizet 
through  O.D.S.,  2^/i* 

through  4*  butt  weld. 


Stocked  and  Sold  by  Leading  Jobbers 


Large  capacity«^AII 
brass  construction. 
Sizes  Vj*  through  I"' 
P.T.  Meet  A.S.M.E. 
standards^  National 
Board  Certified.  Other 
sizes  and  types  avaiU 
able. 


•a«ra  stiiltvactraii 
that  follows  thoir  ^oso  1 


VAlVfS  •  DRIERS  •  STRAINERS  •  CONTROL  DEVICES  ond  ACCESSORIES  FOR  REFRIGERATION  and  AIR  CONDITIONING  and  INDUSTRIAL  APPLICATIONS 

HENRY  VALVE  COMPANY 

MELROSE  PARK,  ILLINOIS  Chicago  Suburb  •  C  a  b  I  e :  H  E  VA  LC  0  M  E  L  R  0  S  E  PA  R  K ,  I L  L I  N  0  I S 


Y-STtAINit 

Brass  plated.  Welded  steel 
construction.  Forged  bross 
connections.  Sizes  H* 
through  4*4*  O.D.S.,  2*6* 
through  4*  butt  weld. 


Large  diameter  and  capacity. 
All  brass  consrruction.  Mini- 
mum  presiure  drop. 


STRAIGHT- 
THROUOH 
MLliB  VALVI 


lALANCID-ACTION  RACKLiSS 
LIQUID  LBVIL  OAUOiS 


Valves  are  backseating^dia* 
phragms  may  be  inspected  or  re> 
placed  without  loss  of  liquid.  Con¬ 
forms  with  all  safety  code  require¬ 
ments.  Also  packed  types,  capped 
or  with  hand  wheels. 


DRIER 

Cartridge  type  12  to  500  eu.  in. 
capacity.  Sizes  H*  to  2^'  O.D.S 


DRIiR 


DIARHRAOM 
RILliP  VALVI 

Operates  independ¬ 
ently  of  outlet  pressure 
permitting  use  of  rup¬ 
ture  disc  assembly  on 
outlet  side  without  in¬ 
creasing  initial  leak 
pressure.  Forged  brass 
bodies.  Sizes,  & 

'A"  %'  &  W 

O.D.S. 


71  Drop  forged  and  cold  rolled  steel  fittings. 


CHICK  VALVI 


PHfoo  Type  For  Freon.  Sizes 
through  4Vi"'O.D  S. 


.  W^de  ikede  caiaJxkf^, 


No.  101  Packless  and  packed  valves,  strainers,  driers,  check 
valves,  relief  valves,  three-way  valves,  liquid  gauge  sets, 
flange  unians  and  accessories  for  air  conditioning,  refrig¬ 
eration  and  industrial  uses. 


No.  301  Ammonia  valves  and  accessories. 


That’s  a  steam  boiler  all  right  in  the  picture  above.  The 
gauge  glass  gives  it  away. 

But  to  call  attention  to  the  perils  of  low  water,  Sam  could 
be  looking  at  a  hot  water  boiler  just  as  well. 

Both  steam  boilers  and  hot  water  boilers  are  in  the  same 
boat  when  it  comes  to  low’  water  and  the  troubles  and  ex¬ 
pense  it  can  cause.  True,  the  need  was  recognized  with 
steam  boilers  first.  But  today  many  insurance  companies, 
local  codes  and  federal  specifications 
insist  on  the  same  kind  of  protection 
for  hot  water  heating  boilers. 

The  best  answ  er  in  either  case  is 
a  McDonnell  Feeder  Cut-off 
Combination.  To  learn  all  the 

facts  about  low  water  in  hot  4^*'<%***'*H 

water  boilers  write  for  copy  j 
of  new’ folder  on  "Basic  Safe-  /  / 

ty  Controls  for  Hot  Water  ' 

Space  Heating  Boilers”. 


MSDONNELL  &  MILLER,  fnc. 

3500  N.  Spauldin9  Ave.,  Chicago  18,  III. 


Don't  let  the  Qouge 
jiass  fool  you . . . 


mm 


MSDONNELL 


